


Mechanical At) Ci 


BONUS FOR FUEL USERS 
HERE has been a noticeable improvement in the 
atmosphere in those places where the provisions of 
the Clean Air Act have been in force during the past 
year and now that the Act is to apply more generally 
over the country the change for the better should be 
even more marked and widespread. 


It is quite a long time since public concern over the 
poliution of the atmosphere became fairly general, and 
much was said in the years before the war when 
investigation showed injury to health and damage to 
buildings and structures. Despite the fact that some 
towns had had long experience of smoke control there 
seemed no way of enforcing a practicable control over 
the whole country. It was a matter of equipment and 
money, neither of which was sufficiently available. 


Then came the war and with it the problem of fuel 
supply. To make the best use of what was available 
the government of the day went to much trouble to 
induce fuel users to improve combustion efficiency, an 
effort which has continued ever‘since and which is 
exerted now by the National Industrial Fuel Efficiency 
Service. In addition the high cost of fuel has led to 
the appearance on the market of efficient appliances for 
every scale of usage, from the domestic consumer 
upwards. The circumstance now is that it pays to use 
modern appliances, and since modern appliances render 
combustion relatively smokeless, the enforcement of 
smokelessness is equivalent to insisting on consumers 
deriving a pecuniary benefit. Thus instead of having to 
pay for better health and cleaner surroundings there is 
even a cash bonus thrown in. 


A STONE TURNED 


T is probably true to say that of all the many fields 

of mechanical engineering research and development 
no single subject has commanded so much attention 
over a long time as the art of pumping. Perhaps the 
reason is to some extent almost hereditary with 
engineers, certainly the necessity for developing pump- 
ing machinery arose with man’s earliest efforts to 
irrigate or drain his lands, and again with equal 
importance when the depths to which he might venture 
in search of mineral wealth were governed by the perils 
of inundation. Of the earliest devices for raising water 
the Archimedean screw is the best known and in modi- 
fied form it formed the pumping unit of the Dutch 
drainage mills for nearly three centuries. In an age 
when we tend to expect all progress and invention to 
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be coupled with the complexities of electronics and 
nucleonics, it is stimulating to hear of a successful 
invention of the utmost simplicity being developed from 
the pumping element of the ancients—the screw. The 
particular development is dealt with elsewhere in this 
issue, where it is shown how an astonishing efficiency 
has been obtained by a strikingly original development. 


If improved efficiency can be achieved at this stage 
of the twentieth century in a field which has received 
centuries of deliberation and research, what rewards 
may yet be attained in other branches of technology of 
equally fundamental simplicity if given a similarly basic 
approach. It may well be that other familiar machine 
elements warrant investigation—in this particular stretch 
of the beach of knowledge there are very likely a good 
many stones worth turning. 


SATELLITE APPARATUS 


HE American success in launching their Earth 

satellite Explorer into orbit is in no way diminished 
by its not being the first, for although very highly 
instrumented the satellite is small, and so also, 
relatively, was the rocket. Small satellites and not very 
large rockets could be important from a scientific point 
of view if they enable more experiments to be carried 
out. The early history of the larger Vanguard rocket, 
while equally spectacular was not so happy politically. 
On the other hand, the scientific view is probably quite 
different. Larger missiles will 6e required to carry 
larger pay loads, but there will undoubtedly be much 
to learn before real use can be made of them. 


There has been much criticism of the divided effort 
in the American rocket programme, but the only known 
alternative is the Russian programme, and not enough 
is known of this for its character to be usefully 
employed in making a comparison. For practical 
purposes, therefore, the American programme stands 
alone and any comparison can only be made among 
its different branches. Though less in the way of results 
might be obtained in a given time in the early years of 
investigation, this diversity of investigational and experi- 
mental experience could turn out to have long term 
advantages. The more thoroughly that possibilities are 
explored in the early stages of any original work the 
better are the foundations for further development. 
Actually, the variety and extent of the work on the 
different aspects of rocketry by a quite considerable 
number of American firms as well as the defence 
services is impressive. 








LOG SHEET 


Conversion of Engine 
Repair Shop from Steam 
to Diesel-electric Working 


After the first orders for diesel- 
electric main line locomotives had 
been placed with the contractors by 
the British Transport Commission, 
the Eastern Region, who were to 
receive eighty such locomotives, 
considered it essential for successful 
running, to have modern repair 
facilities available to deal with the 
locomotives. 

Accordingly, in 1956, a plan was 
drawn up for the conversion of the 
Engine Repair Shop, Stratford, from 
steam to diesel working; this was 
approved and work commenced in 
July 1957. As all the eighty loco- 
motives and others would eventually 
be operating in the Eastern Counties, 
Stratford was considered the most 
suitable place to provide heavy 
repair and storage facilities. 

The main assets of this building, 
as far as diesel electric locomotives 
are concerned, are its large area, a 
longitudinal shop 450ft x 150 ft 
wide and 40 ft high and its excellent 
crane facilities, there being five 
overhead cranes, four of which have 


a capacity of 40 tons and the 
remaining one of 10 tons. 
The building itself, completed 


shortly before the beginning of the 
First World War, was in a state of 
good repair externally and internally, 
but its adoption for the repair of 
diesel electric equipment, after it 
had been catering for the general 
overhaul of steam locomotives and 
tenders, has necessitated a large 
amount of work being carried out to 
obtain the high standard of 
cleanliness necessary for maintaining 
the new traction equipments. 

The shop is being set out in the 
following sections: 


Bay No. 1 
Main line diesel-electric loco- 
motive repairs. This provides 


space for six complete overhauls 
plus casual repairs. 

On the centre road, at one end of 
the shop, an Atlas type profiling 
machine for reforming tyres in situ 
is being providing to enable tyre 
profiles to be re-formed in a few 
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hours without dismantling. Nearby 
is a test unit capable of absorbing 
2000 hp so that engine output can 
be tested before a locomotive leaves 
the shop. Mobile platforms built 
of aluminium tubing provide work- 
ing spaces at suitable heights. 


Centre Bay 

Half of this bay, giving a space of 
240 ft < 50 ft is allotted to the main 
stock of stores and spare parts. It 
will accommodate all the spares 
purchased by the Eastern Region 
for the six types of diesel-electric 


of diesel engines 1s provided, with 
fabricated beds designed to 
accommodate any of the six different 
types of power units as well as 
degreasing tanks, Parawash equip- 
ment, Colosyl bath and jib cranes 
over the engine beds. 

The electrical section caters for 
repair to main and auxiliary genera- 
tors, traction motors and control 
gear. A d.c. supply from a motor 
generator will provide power for 
testing control gear and traction 
motors. This section also contains 


battery charging sets and portable 
machine tools. 

Heavy repairs to diesel shunting 
locomotive will also continue to be 
carried out in a portion of this bay. 

A modern heating system is being 
provided employing 


the use of 





TRACER CONTROL.—BTH 3-D tracer control is 
fitted to these Giddings and Lewis floor type milling 
machines at Briggs Motor Bodies Limited, Dagenham. 
2-D tracer control has been applied to a number of 
boring mills. A record number of automatic tracer 
controls for machine tools were built last year by The 
British Thomson-Houston Company Limited 


locomotives and will serve as a main 
stores depot. 

The stripping and repair of bogies 
are to be carried out in the remain- 
ing portion of this bay which also 
accommodates machine __ tools, 
including the wheel lathe which is 
complementary to the Atlas machine 
for turning new tyres or wheels 
removed from bogies, tyre furnace 
and tyre lip rolling machine. 


Bay No. 3 
A diesel engine section for the 
stripping, cleaning and overhauling 
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radiant heat created by water under 
high pressure fed by an automatic 
oil fired boiler of the wet back 
double pass type. A system of this 
kind gives complete freedom of 
functional use of the entire shop 
floor space and at the same time 
provides conditions for clean work- 
ing in the shop in that dust move- 
ment is kept to a minimum, together 
with maximum economy in the use 
of fuel. The employment of radiant 
heating maintains all the apparatus 
in the working spaces in such a 
condition as to prevent corrosion 
taking place. This type of heating 
also gives equable temperature con- 
ditions at various working levels. 
Work on the conversion is 
proceeding rapidly and is generally 


1958 

















to the requirements of Mr. K. J. 
Cook, Chief Mechanical and 
Electrical Engineer, Eastern and 
North Eastern Regions. It is 
anticipated that the scheme will be 
completed by the summer of 1958. 


Cold Extrusion 


Considerable progress has been made 
in investigations into the impact 
(cold) extrusion of steel by The 
Production Engineering Research 
Association. Experiments have 
recently been started on the cold 
extrusion of large components using 
a 1000 ton press which greatly 
extends the range of the association’s 
investigations into this highly 
efficient production process. Current 
research also includes investigations 
into the properties of steels for 
impact extrusion, variations in 
extrusion pressure with percentage 
reduction in area, and the condi- 
tions of lubrication required for 
backward extrusion. 

Despite the tremendous possi- 
bilities of the cold extrusion process 
for reducing capital expenditure, 
floor space, handling, operation 
times, and material consumption in 
the production of a wide range of 
products, application of the tech- 
nique in Britain has been restricted 
by the lack of reliable data on tool 
design and on the extrusion pro- 
perties of materials. Materials such 
as steel have been _ industrially 
extruded for about 20 years in 
Germany and approximately 10 
years in the U.S.A. whereas very 
few British firms have yet taken 
advantage of the process. However, 
development work which the asso- 
ciation is at present carrying out for 
various firms is expected to result 
in savings of the order of £40,000 
per year in the production of one 
type of component alone. 


Plastics for Construction 


The use of transparent plastics 
material in outdoor construction and 
particularly as a protection which 
enables work to proceed without 
hindrance from the weather is 
developing rapidly. For example, 
the Visqueen polythene film is used 
to make mobile shelter roofs, dust 
and dirt shields, and temporary 
glazing for window spaces. Uses of 
the film in construction include heat 
insulation and, being impervious to 
acids or alkalis, as an underlay for 
concrete slabs. 

Similar properties in construc- 
tional use are offered by the polyethy- 
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Sir George Nelson (left), chairman of the English 
Electric Company Limited, studying a striking example 
of an impact extruded component produced in PERA 
workshops from a simple slug of cold metal. Dr. D. F. 
Galloway, Director of PERA, is on the right. 


lene film made by Bakelite Limited, 
which on site can be used as a wind- 
break, temporary’ glazing or 
protection for stores. Another new 
product by Bakelite is a decorative 
structural panel, produced by 
Martin Goacher & Co. Limited, 
Guildford, of polyester resin 
reinforced with glass fibre material. 
This panel incorporates thermal 
insulation; can be coloured or 
virtually transparent; and despite 
great strength and _ corrosion 
resistance, is extremely light in 
weight—an 18sqft panel weighs 
134 Ib. 


Further examples of the use of 
plastics in construction are: 

Holoplast curtain walling and a 
new panel with high sound-reduction 
factor. 

Two new materials by LCL. 
Limited, designed to be both 
decorative and protective—one a 
PVC sheet for bonding to walls and 
interior surfaces and the other a new 
PVC foil for laminating to metal 
and other surfaces. 


Panels and translucent corrugated 
roofing sheets by Flexo Plywood 
Industries Limited. 

Polythene tubing and fittings for 
cold water plumbing services by The 
Yorkshire Copper Works. Plastronga 
(high strength) polythene, made by 
a low-pressure process, has a tensile 
strength of 3600 psi, compared with 
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1400 lb required of ordinary 
polythene tubes under the standard 
specification B.S. 1972. IL.C.I. and 
Bakelite also make piping which is 
“burst-free”, non-corrosive and 
combines strength and lightness. 


Metallic Borides—a 
Metallurgical Development 


Several borides of the more 
important metals such as chromium, 
molybdenum and tungsten appear in 
one or both of two ranges of purity 
as well as the borides of some of 
the less common metals such as 
titanium, zirconium, vanadium, 
niobium and tantalum. The high 
melting points of metallic borides 
(up to 3100° C), and their hardness, 
make them compounds of major 
metallurgical interest. Their corro- 
sion resistance, both to noxious gases 
and to liquid or gaseous metals, has 
stimulated research into the 
possibilities of their use in gas tur- 
bines and other locations where their 
inert character is of importance. 
Many research organizations are 
investigating fabrication techniques, 
both from the point of view of 
pressing by powder metallurgy 
techniques and of forming coatings 
on metals or alloys. The part they 
play in “cermets”—the new series of 
metal-ceramic compounds—is_ well 
known, and they may also be of use 
in tools and dies. Zinc, aluminium 
and uranium concerns are taking an 
interest and as development work 
progresses their unique properties 
will find for them an ever increasing 
range of applications. 

A comprehensive range of metallic 
borides has beén made available by 
Borax Consolidated Limited (Borax 
House, Carlisle Place, London SW1) 
in two series, one of high chemical 
purity (not less than 99:8°/) and 
the other comprising — technical 
grades of minimum purity of che 
order of 99°. 

The eleven compounds in the pure 
series are dense, hard powders of 
average particle size of 10-50 
microns, and the 14 in the technical 
series are finer, averaging 5-10 
microns in particle size. 

Two technical data sheets—one 
for each series—have been published 
by Borax Consolidated Limited. 
These list the chemical analysis, 
specific gravity, melting point and 
hardness of each compound. The 
electrical conductivities, which are 
of some importance in certain 
applications, are also included. 
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Industrial Instruments 


The active market for industrial 
instruments in Britain has enabled 
the instrument makers to develop 
an extensive export trade—last year 
amounting to some £15 million out 
of a turnover of £35 million. These 
figures were given by Mr. E. W. 
Wilson, chairman of BIMCAM 
(British Industrial Measuring and 
Control Apparatus Manufacturers’ 
Association) at the Association’s 
annual luncheon. He also said that 
he expected an increase in instru- 
ment exports when the European 
Free Trade Area comes into being. 

Speaking on the same occasion, 
Mr. S. P. Chambers, senior deputy 
chairman of Imperial Chemical 
Industries Limited, said that the 
number of small, inefficient, hand- 
run plants would become gradually 
fewer, and that as firms became 
larger and amalgamations occurred, 
the drive for industrial instruments 
and their better use would go 
forward. He mentioned Sir 
Alexander Fleck’s report and that 
the Windscale incident would never 
have happened if there had been 
better understanding of the instru- 
ments and if they had been more 
conveniently placed. These instru- 
ments were of little value unless 
adequately trained staff were 
available to install and use them 


properly. 


Batteries to Protect 
Gear Cutting Machines 


A standby battery and control 
equipment will be used to ensure 
continuity of power supply for gear 
cutting machinery at the works of 
John Brown & Co. (Clydebank) 
Limited. Some of the gear cutting 
operations at these works take as 
long as three weeks to complete and 
if the mains supply fails during that 
time, bringing the machine to a 
sudden stop, the hob cuts deeply 
into the metal and is difficult to 
extract. If the cutting operation is 
halted it also may result in a mark 
or score on the gear wheel which is 
particularly undesirable on a 
finishing cut. In the event of a 
mains failure the standby emergency 
supply will enable the hob to be 
withdrawn and the machine started 
up again on resumption of the mains 
supply. 

The standby equipment being 
supplied is a 220 volt NIFE 
battery, consisting of 190 heavy 


100 


duty low resistance cells, having a 
capacity of 200 ampere hours. The 
control equipment will incorporate 
a changeover contactor, a low rate 
charge circuit to maintain a con- 
tinuous supply to the automatic 
motor starter relays and a high rate 
charge circuit to restore capacity 
after an emergency. 


Furnace for Light Alloy 


Castings 

A new, forced-air circulation furnace 
for annealing, solution heat treat- 
ment and ageing of aluminium alloy 
castings has recently been installed 
by Royce Electric Furnaces Limited 
of Walton-on-Thames, Surrey for 
Cambrian Castings Limited of 
Hirwaun, Aberdare. It has an 


extremely close degree of tempera- 
ture control to provide for the very 
stringent A.I.D. test. 





New furnace for light alloy castings installed by Royce 
Electric Furnaces Limited of Walton-on-Thames, for 
Cambrian Castings Limited 


To achieve the close control and 
uniformity, air is circulated at high 
velocity over the heating elements 
housed in a_ baffled annulus 
surrounding the work chamber and 
through the charge. The elements 
are of 80/20 nickel chromium, 
suspended directly in the air stream 
and shielded from the work chamber 
to eliminate direct radiation. Air 
circulation is produced by a high 
velocity centrifugal fan made of 
heat-resisting steel, mounted in the 
base of the furnace. The air impeller 
is specially designed to displace the 


required volume of air under the 
range of temperature and pressure 
encountered in working’ with 
different types of charge and 
density of loading. The air-cooled 
motor has a heat resisting steel 
extended spindle. 

The control gear includes an 
Electroflo automatic indicating 
controller and a three-point record- 
ing instrument. A delta-star switch 
is included to reduce the rating to 
one third for operation in the lower 
temperature range. An additional 
instrument is provided as an 
overriding excess _ temperature 
cut-out. 


Monorail 

The construction of a monorail is 
one of the suggested solutions to 
the problem of reducing the journey 
time between the centre of London 
and London Airport. There is such 
a monorail in existence at Cologne 
where it is being used for experi- 
mental purposes and where it was 
seen by Mr. Nugent, Parliamentary 
Secretary to the Ministry of Trans- 
port and Civil Aviation. 

The idea of the monorail has 
persisted for a long time and it is 
surprising that more has not been 
done with it before now. The 
arguments in its favour are quite 
numerous but there has been little 
chance of proving them. Difficult 
traffic conditions always raise the 
monorail project and it is the con- 
gestion in the London area which 
has brought it up. It needs just such 
circumstances to provide a thorough 
test. If it should prove suitable it 
might be adopted widely in large 
cities everywhere. 


Mine Winding Record 


A new world record for shaft 
sinking has been established in 
South Africa at the No. 2 shaft of 
the Free State Saaiplaas Gold 
Mining Company, which is in the 
group of New Consolidated Gold 
Fields Limited. 

The 5200hp winder use in 
achieving this record was supplied 
by Metropolitan-Vickers Electrical 
Company Limited; it is one of four 
supplied by the company to the 
New Consolidated Gold Fields 
Limited. The winder is equipped 
with dynamic braking and is driven 
by twin Metropolitan-Vickers a.c. 
motors operating from 6600 V 
supply. The mechanical equipment 
was manufactured by Vickers- 
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Armstrongs (Engineers) Limited. 
The record was achieved during 
the first thirty days of regular 
sinking, when 22 Europeans and a 
local labour force of 240 worked 
throughout on a three-shift basis. 
In that time the shaft was sunk 
from 199 ft to 1033 ft—a depth of 
834 ft—and lined with concrete for 
810 ft. This sinking exceeds by 71 ft 
the previous record of 763 ft, which 
was established at the Monarch shaft 


of the West Rand Consolidated 
Mines in September, 1955. 
The Saaiplaas shaft has an 


excavated diameter of 29 ft 6 in. and 
is concrete lined to a diameter of 
27 ft 6in. It is believed that this is 
the largest diameter shaft in South 


Africa, if not in the world. The 
total weight of rock excavated 
during the thirty days was 


51,900 tons. 


Udex Unit 

Work on a new plant for the pro- 
duction of an important aviation 
gasoline blending component is now 
in progress at Stanlow Refinery, 
Ellesmere Port, Cheshire. Costing 
£800,000 and designed by Universal 
Oil Products Company this new 
Udex unit, as it is called, is expected 
to be in operation this summer. It 
will use as feedstock the products 
from the nearby £34 million plat- 
former unit completed in 1953. The 
design incorporates six columns, 
the two tallest being the 120ft 
solvent stripper and the 77ft 
extraction column. 

The Udex unit will be of the 
solvent extraction type using special 
solvent mixture. The platformate 
feedstock will be extracted with this 
glycol mixture which preferentially 
dissolves the aromatic components 
of the feedstock. The aromatic 
extract is distilled from _ the 
solvent and used in aviation gasoline, 
whilst the insoluble non-aromatic 
portion, or raffinate, will be used as 
an additional feedstock for other 
processes. 


Roller Bearings for Trains 


Speed and reliability are evidently 
conferred on rolling stock by the 
fitting of roller bearing axles, for 
these are the qualities sought by 
British Railways for their “Blue 
Spot” fish special train, and this is 
what they have done to secure it. 
Extensive testing and experiment by 
the B.R. research and_ technical 
departments into the problem of 
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ALL-WELDED GAS MAIN.—This all-welded gas main, which has a length of approximately 10,000 ft, has 

been fabricated by the Tees Side Bridge and Engineering Works Limited with the aid of welding equipment supplied 

by Quasi-Arc Limited. It carries blast furnace gas from the Cleveland works of Dorman Long (Steel) Limited to 

the company’s steel plant at Lackenby where it supplies reheating furnaces, soaking pits and other plant. The 

major portion of the main has a diameter of § ft 6 in. There are expansion joints at intervals of 300 ft and man- 

holes to facilitate internal site welding and a” were pre-fabricated in lengths varying between 
and t. 


transporting fish quickly has resulted 
in 275 vans being fitted with roller 
bearing axle boxes exclusively for 
the fish trains running between 
North East Scotland and the South. 
Some hundred of the newly fitted 
vans are now in use. 


Valve Reconditioning 


The machine shown in the accom- 
panying illustration was specially 
designed for the lapping, grinding-in 
and reconditioning of large cocks 
and valves and was recently supplied 
to The Esso Petroleum Company 
Limited by Rockwell Machine Tool 
Company Limited. 

The machine is of fabricated con- 
struction and embodies several novel 
features. In order to ensure correct 
distribution and an uninterrupted 
flow, the lapping compound is 
delivered to the component by 
means of a special pump. The cock 
housing itself is rigidly held on the 
machine table. During the machine 
cycle the taper plug, which is held 
in a special floating mandrel fitted 
to the machine spindle, is auto- 
matically lowered into the working 
position. In this position the taper 
plug is spring loaded against its 
housing. As soon as the taper plug 
has reached this position § the 
mandrel holding the taper plug 
commences an alternate clockwise 
and overlapping anti-clockwise 
movement. In other words, the 
machine simulates the type of move- 
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Machine specially designed for lapping, grinding-in and 
reconditioning large cocks and valves. The machine 
operates on an automatic cycle 


ment that would be employed by 
hand lapping of small cocks and 
valves. An automatic timing device 
is pre-set to correspond with the 
time taken to grind-in the cock, and 
a signal from this unit automatically 
stops the machine at the end of the 
cycle. 

For the lapping of large cocks 
considerable time is saved, com- 
pared to conventicnal methods, by 
using this machine. 


10] 








Metal Polishing Developments 


Metal polishing, virtually as old as metalworking itself, has undergone 
some fundamental changes in the past two decades. No longer are dirt, 
noise and hard labour “‘de rigueur” in the metamorphosis of worked 
metal into aesthetically acceptable articles. The familiar polishing lathe 
with its grimy operatives often swaddled in protective clothing is 
gradually being replaced by lines of chemical treatment tanks, by rows 
of humming barrels, by the hissing blasting booth, and by the automatic 
polishing machine 

Admittedly, these innovations may have disadvantages in quality of 
finish, in the diversity of metals treatable, in the shape of the com- 
ponent, and in the capital cost involved. Their common feature, though, 
is their speed compared with the older method, this combined with 
compactness, adaptability to flow production, and sometimes a unique 
surface finish 

This article compares and contrasts the old with the new in polishing 
techniques, outlines improvements in the use of mops, bobs and belts, 
and then deals with the technical and economic advantages and limita- 
tions of new ‘self-polishing’ plating processes, automatic polishing 
vapour-blast smoothing, barrel finishing, and chemical and electrolytic 
buffing treatments 


By D. J. FISHLOCK 


Introduction 

Indispensable in the production of 
many metallic articles is the process 
known as polishing. The term 
actually covers a wide field but 
usually conjures up a mental image 
of a dark, dirty, noisy ‘backwater’ 
in the factory where grimy opera- 
tives charm finishes of pristine 
brilliance from the unprepossessing 
lumps of metal supplied to them. 
Some firms are content to leave well 
alone, arguing, not illogically, that 
the quality of their polishing cannot 
be improved. Perhaps not, but 
excepting perhaps the very few 
instances where the polisher has 
become attached to his rather 
invidious environs, a modern and 
reasonably clean layout and up-to- 
date plant can enormously improve 
efficiency and output. Further, 
because the work, even though 
highly skilled, is hard and dirty, the 
polisher is a fast-disappearing 
species; this, in fact, is probably the 
greatest incentive to making a new 
approach to the process. 

Polishing is a truly venerable art: 
its origins are traceable almost to 
earliest man who, in the Paleolithic 
age (i.e. the time of earliest man) 
had discovered how to improve the 
efficiency of his stone tools and 
weapons by its use. The Romans 
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from the Ist century A.D. onwards 
made considerable use of polishing 
techniques both for precious metal- 
work and for their weapons, and 
are believed to have devised the 
polishing lathe about the 4th 
century. By the 14th century polish- 
ing was an established craft, and 
from this point it has _ slowly 
developed into the 20th century 
production adjunct. Fundamentally, 
however, mechanical polishing—the 
art of using relative movement 
between the metal and ah abrasive 
to improve the surface finish—seems 
to have changed very little, until at 
any rate the last twenty years during 
which some quite spectacular 
improvements in polishing practices 
can be recorded. It is with these 
improvements, comprising both 
modified and entirely new tech- 
niques, that this article deals, in an 
endeavour to establish their scope 


and status in a rather neglected field. 

It is interesting to consider briefly 
why we want to polish metals. 
Basically it is because metals which 
have been worked lose much of their 
metallic beauty, either owing to their 
roughened surface, e.g. cast or 
heavily machined metal, or because 
of oxidation and scaling; the latter 
when removed usually leaves the 
work in an unevenly etched condi- 
tion. From an aesthetic standpoint 
one of the principal attractions of 
a metal surface is the depth of the 
metallic lustre, which is unattainable 
with organic materials. This can 
only be revealed by cutting away 
the imperfect surface layers to 
expose the homogeneous metal 
beneath, and imparting to this a 
nearly perfectly flat or mirror finish. 
The appeal of a polished surface is 
thought to lie primarily in the fact 
that it reflects some sort of image, 


Table I—DISTINGUISHING APPEARANCES OF SELECTED SURFACE FINISHES 


Effect 


Remarks 


Mirror No surface defects visible. 


Buffed bright 
Bright satin 
Regular satin 


No surface defects visible but less brilliant. 
No surface defects visible but finishing lines visible. 
No surface defects visible; heavier lines. 


Satin Some slight defects; heavy lines. 

Dull satin Very heavy lines. 
*Bright mat Etched or frosted with some lustre; no lines visible. 
*Dull mat Dead etched or frosted finish; no lustre and no lines visible. 


*Obtained by chemical etching or by blasting. 
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albeit a distorted and_ usually 
unrecognizable one. This image is 
invariably in motion, due to relative 
movements between . the article, 
viewer and object reflected, and it 
is this state of flux which attracts 
and holds the eye. Again of course 
most metals are white or reasonably 
light in colour, and thus reflect much 
of the light falling on them; highly 
polished but dark organic materials 
do not, and thereby lose much of 
their appeal. 


The achievement of a mirror 
finish in which no surface defects 
are visible is in quite large but 
fortunately far from universal 
demand. Apart from the inordinately 
high cost of highly polishing all 
metals, the eye would soon grow 
weary of such a glittering civiliza- 
tion. There are therefore many 
grades of surface finish down to a 
dead mat or etched effect (Table 1); 
they have one feature in common, 
however—uniformity. In illustration, 
it is customary to give a polish to 
metal before electroplating if the 
final finish is to be a polished one, 
since the metal deposited is usually 
less than O°O0lin. deep and 
generally follows the contour of the 
base metal. It is hardly logical to 
try and buff appreciable imperfec- 
tions out of the electro-deposited 
metal and expect enough to remain 
for good corrosion _ resistance. 
However, since polishing costs are 
high there has recently been some 
tendency to accept a somewhat 
lower standard of finish for articles 
not normally viewed at _ close 
quarters. Motor car trim is a good 
example, and the American car 
industry has evolved the neatly- 
termed ‘kerb-side finish’ to reduce 
costs. Closely scrutinized, this finish 
will reveal slight imperfections, 
polishing lines, etc., but at a distance 
of a few feet is indistinguishable 
from a mirror finish. Further down 
the scale we find a range of satin 
finishes the best of which the writer 
finds more satisfying than the garish- 
ness of chromium plating. In these we 
have an effect which varies some- 
what when viewed from different 
angles, like satin and shot silk 
fabrics. There is no discernable 
reflexion, though, while a significant 
drawback is that such finishes if 
damaged cannot be rectified so easily 
as polished ones. Many of the new 
polishing practices described below 
yield finishes which fall short of 
perfection. Notwithstanding _ this 
they often have other salient 


MECHANICAL WORLD, March, 


rE 





B. O. Morris Limited 
Fig. 1. Typical polishing lathe with dust extraction and 
collection unit 


advantages, such as much reduced 
costs, more uniform finishes on 
irregularly contoured _ work, 
improved corrosion resistance and 
adhesion of electroplates. In some 





B. O. Morris Limited 


Fig. 2. Back-stand idler unit equipment with hard felt 
and calico contact mops 


cases the effects created are quite 
unique; in others the difference from 
a highly manually buffed one is 
undetectable. Thus formidable 
evidence can be presented for 


Table Il.—GUIDE TO SELECTING A POLISHING TECHNIQUE 


Technique Metal 
Manual lathe polishing All metals 
Back-stand belt polishing All metals 
Automatic machines All metals 
Wet-blasting Ferrous 

Other metals 
Electropolishing Aluminium 


Stainless steel 
Other metals 
Aluminium 


Chemical polishing 
Ferrous 
Copper alloys 


Other metals 


Barrel finishing All metals 
Static fixture barrelling All metals 
Gyrofinishing Zn and Fe 
Roto-Ram Fe and Al 


Comments 


Sound results but often laborious with 
hard metals, small parts and large out- 
puts. Some contours present difficulty. 
Fast polishing of external surfaces. Not 
suitable for internal work. 

Uniform, good quality finish; large o/p. 
necessary; expensive to install. 

High finish, uniform results, fast action. 
Softer metals give less lustrous finish. 
Very good finishes for dyed anodising on 
certain alloys. 

Very good finish with no distortion. 
Little industrial experience on large scale. 
Excellent results as preparation for high 
quality anodising of certain alloys. 
Good results on steel but little industrial 
development. 

Excellent results; can be directly bright 
nickelled. 

Little industrial practice at present. 
Very good, uniform finishes obtainable 
on parts which can be tumbled without 
detriment. Invalyable in preparation for 
barrel plating, e.g. of Fe, Zn, Cu alloys. 
Extends scope of barrel finishing to 
articles over | lb in weight. 

Very fast; full potentiality remains to be 
explored, but very promising. 
Developed to do a specific job but full 
potentiality remains to be explored. 


Table III. SCOPE OF THE ROTO-FINISH PRECISION BARRELLING PROCESS 


Operation 
Grinding 


Remarks 


Cutting down rough stampings and castings, and 


blending contours. 


Precision De-burring 
Descaling 
Radiusing 


De-flashing 


For machined components; does not affect tolerances. 
For heat-treated parts; leaves metal smooth and bright. 
Accurate and consistent control from 0.002” to 0.020” 
or greater. 

Rapid removal of light flash on intricate die-castings 


after tool trimming. 


Removal of Stress-Raisers 


Abraids away surface imperfections on parts highly 


stressed in service. 


Low micro-inch finishes 
Polishing and Britehoning 


e.g. for turbine blades; also for reduced friction. 
Of zinc, brass, steel and aluminium parts of great 


variety, prior to plating. 


*Colouring 


Producing a brilliant lustre, equivalent on small parts 


to hand mopping. 


*This stage is often sufficiently good for direct bright nickel; if not, however, a brief 
chemical polish will usually render the part satisfactory. 
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reviewing most polishing depart- 
ments of today. 


The polishing lathe 

The use of the polishing lathe is 
the oldest but still the most 
important modus operandi for 
polishing. Essentially it is a motor 
from which a tapering shaft emerges 
at each end and on which polishing 
wheels can be screwed. The latter 
are available in great variety from 
grindstones through the felt bobs, 
the peripheries of which are coated 
with abrasive embedded in a strong 
adhesive, down to an assortment of 
wheels made up of discs of fabric 
to which the abrasive is applied. 
Polishing then consists of abrading 
the work with successively finer 
grades of abrasive, as far as possible 
at right angles each time to the 
previous direction of polishing until 
the scratches from this have been 
eliminated. The number of such 
stages very much depends on the 
depth of the imperfections—a point 
especially to note when handling 
work to be polished because mal- 
treated articles can greatly increase 
polishing costs. Again, no little 
experience is required for deciding 
on the initial grade of abrasive to 
use since one that is either a too fine 
or too coarse prolongs the operation. 

The preparation of the polishing 
bobs is usually done in the polishing 
shop itself, by brushing the peri- 
phery of a felt disc which can be 
from 8 or 10in. up to about 17 in. 
(in American practice) diameter with 
hot, fresh glue. While still tacky the 
bob is rolled in a trough of abrasive, 
e.g. emery or alumina, of the 
requisite grade. There are some 
obvious snags in this practice, chief 
among them being the lack of con- 
trol over the adhesive and its drying 
and consequently the risk of a poorly 
adhering abrasive, the inevitably 
thin abrasive layer being often 
largely embedded in adhesive, and 
most important the comparatively 
small area of abrasive finally made 
available. Emery bobbing is 
essentially a flexible grinding opera- 
tion (although the finer stages may 
be lubricated with grease), and there 
is a great deal of heat generated, 
and wear on the abrasive. 

The introduction of coated 
abrasive belts and _ back-stand 
polishing has proved a big advance 
on the ‘set-up’ bob described above. 
Coated abrasives were known in the 
18th century, and emery cloth was 
on sale in 1831, but it was not until 
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Rotofinish Limited 


Fig. 3. An example of a recently developed polishing 
mop. This cord mop is made from a specially prepared 
‘Paper Cord’, and some impressive advantages are 
claimed for it over conventional mops, especially 
regarding the speed of polishing and the mop life. Only 
the cord tips are used, with a minimum of pressure, and 
the finish obtainable is a very smooth satin, free from 
waviness 





The Lea Manufacturing Company Limited 


Fig. 4. Spraying nozzles installed on a polishing lathe 





— - J 
Hanson Van-Winkle Munring Co., U.S.A. 


Fig. 5. The diagram shows a normal multiple-head 

installation, as used in many of America’s leading 

plants. Simple and neat, it is easily adapted to meet 
individual plant practice or job requirements 





Ford Motor Company Limited 


Fig. 6. Close-up of a rotary table automatic polishing 
machine for finishing motor car hub caps 


the 1930s that the first endless 
abrasive belt appeared. During and 
since the war the advantages of 
considerable variety in the choice 
of abrasive grade, a uniformly high 
quality product, and a faster and 
more flexible polishing action have 
ensured the general acclamation of 
belt polishing in this country 
(although less so in the U.S.A., 
surprisingly enough). Belts are made 
on a continuous processing basis, 
the paper or fabric backing being 
first roller coated with a strong 
adhesive. Abrasive is then applied 
by two methods, depending on the 
shape of the particles; roughly cubic 
particles are gravity fed or dusted 
on, but elongated particles are 
electrostatically charged and 
attracted to the backing so that they 
orientate themselves at right angles 
and thus expose the maximum 
cutting surface. The particle density 
is closely controlled, both for 
uniformity and for the area of 
backing actually coated, since this 
can be varied with advantage for 
different applications. 


The belts are used on _ three 
distinct types of machine, all of 
which, however, use a _ driving 
pulley and an idling wheel, the 
latter to adjust and maintain the belt 
tension. The first type, Fig. 2, 
usually known as a back-stand idler 
machine, has a large driving or con- 
tact wheel usually of felt or canvas. 
The work is held against the contact 
wheel which is thus used in the same 
way as a bob; the surface area of 
abrasive available is considerably 
greater, however, while the contact 
wheel can be varied in density to 
suit the contours of the work: for 
example, metal wheels with ribbed 
rubber ‘tyres’ are available for very 
fast cutting of essentially flat 
surfaces while flexible pleated canvas 
wheels are used for rounded con- 
tours. The second and third types 
of machine are respectively those in 
which the s!ack of the belt is used- 
this especially in small portable units 
for large areas—and those on which 
the slack is backed by a platen or 
central contact wheel against which 
small, flat or convex surfaced 
articles can be held. 

With regard to the later polishing 
stages, which use wheels built up 
from fabric discs, together with 
periodically applied grease-bonded 
abrasive such as tripoli or Vienna 
lime, recent developments have been 
less obvious. The action of these 
stages is to push and flow the metal 
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into a level surface as distinct from 
the cutting or tearing action of the 
earlier stages. The final operation 
of all is to remove residual composi- 
tion and bring out the full ‘colour’ 
of the job. These operations have 
included improvements in the wheel 
design to give cooler working (e.g. 
the pleated air-flow wheels through 
which air is continually drawn), in 
the abrasive compositions, and in 
their method of application. The 
last point is of particular interest 
since when using the familiar bar 
type of composition the operative 
must frequently stop to apply fresh 
abrasive to his wheel. Mechanical 
devices have been evolved both for 
automatic and manual machines 
which apply the composition either 
continuously under spring loading 
or by bouncing the bar against the 
wheel. The disadvantage still 
remains of a loss which may be as 
high as 30°%% of the bar in the form 
of an unusable end or nubbin. 


Liquid polishing compositions 
can completely eliminate this loss 
and further are far less trouble to 
remove from _ interstices during 
cleaning prior to elecroplating, etc., 
and also result in less mop wear, 
but they require a fairly elaborate 
outlay. The early liquid polishes 
were simply mixtures of abrasive 
and oil, and the polishing mech- 
anism using this medium was 
markedly different to that when 
using a solid composition; besides 
this they were unsatisfactory in 
operation and represented a definite 
fire hazard. Recent compositions, 
however, are based on a grease-in- 
water emulsion in which the abrasive 
(which can be varied in grade) is 
suspended. This mixture can then be 
sprayed on the wheel near to the 
area of contact, continuously, at set 
intervals regulated by a timer, or, 
when needed, by a foot-operated 
pedal. Upon reaching the spinning 
wheel they adhere tenaciously, the 
water quickly evaporating and the 
residue functioning indistinguishably 
from solid composition. They vary 
considerably in consistency, those 
containing the coarser abrasives 
being quite viscous; thus they are 
pressure applied through spray guns, 
the most viscous requiring up to 
20 psi compressed air for operation. 
Providing the compressed air supply 
with its associated controls is avail- 
able, capital expenditure for this 
modification extends only to a 
pressurized container, flow lines and 
sprays, and foot or timer-actuated 
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B. O. Morris Limited 

Fig. 7. ‘Over and under’ type of conveyorized autc- 

matic polisher. There is no limit within reason to the 

length of this machine. and therefore to the number of 
polishing heads which can be accommodat 


valves. For large numbers of sprays 
a pump is more economical. 
Polishing lathe design has altered 
little in recent years, and although 
more attention is being paid to the 
importance of correct surface speeds 
there is still little effort made to 
supply a truly variable speed 
machine to accommodate different 
mop diameters and metals. More 
attention is paid to the exhaust duct- 
ing design which should not only 
efficiently exhaust all dust but should 
efficiently collect or dispose of it, 
and should also be planned to 
facilitate cleaning. The latter point 
is particularly important in polishing 
light alloys where there is a fire or 
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Hanson Van-\Vinkle Munning Co., U.S.A. 
Fig. 8. Cross-section through bright nickel plate from 
solution of exceptional levelling power. The pegs in 
the surface have been almost eliminated. Copper 
deposit for protection during sectioning and i lithe 
2, Nickel deposit. 3, Base metal x 500 
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Australia, and Electro- 
chemical Engineering Company Limited 


General Motors (Holdens), 


Fig. 9. Fully automatic copper plating machine for 
plating of steel motor car parts prior to bright nickel 
and chromium plating. A mat copper plate is applied 
which is highly buffed on automatic polishing machines; 
this is much easier than polishing the steel while the 
copper adds to the corrosion resistance of the finish 


explosion hazard; magnesium, 
incidentally, is subject to special 
regulations in this respect. 

The use of automatic equipment 
is widespread today, but its success- 
ful application depends very much 
on: (a) whether the volume of work 
justifies it, since the output rate is 
three to six times that for manual 
polishing; (b) whether the article is 
of a suitable shape; and (c) whether 
a slightly lower standard of finish, 
at any rate if fully automatic 
polishing is contemplated, can be 
accepted. This latter point arises 
from the inability of the machine to 
compensate for irregularities in the 
overall surface appearance; an 
operative can do so by varying his 
pressure or time of contact on a 
given area. 

Besides fully automatic machines, 
which have proved highly ‘successful 
on circular articles (Fig. 6) and 
many other regularly contoured 
items all faces of which are 
accessible to the mop (Fig. 7) there 
are the more flexible semi-automatic 
machines. These are set up to 
perform one operation (sometimes 
more) on articles which require 
more than one mop to polish the 
whole surface. These, unlike their 
fully automatic counterparts, are 
easy to design and relatively cheap, 
while they can be operated by semi- 
skilled labour. For the highest 
quality finishes, of course, the work 
can always be manually treated 
during the later stages. In addition 
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to these two types of machine, 
which are available in diverse forms, 
a host of special purpose machines 
have been devised to do individual 
jobs. These are naturally expensive 
since they are often highly com- 
plicated and ingenious; further, they 
are Often suitable for one product 
only, thus a very large and ensured 
production is necessary for their use. 
Among the more _ frequently 
encountered ones are those for rod, 
tube, sheet and strip polishing, while 
the motor industry makes use of 
others in the polishing of radiator 
grilles, door-handles and bumpers. 
The output of some domestic 
products, notably flat-irons also 
justify their use. 


Plating developments 

Certain aspects of modern electro- 
plating developments are of con- 
siderable interest to the polisher 
concerned with preparing work for 
this finish. The earlier plating electro- 
lytes gave deposits which in 
appreciable thicknesses (i.e. greater 
than 0°0001—0°0002 in.) were mat, 
and which became progressively 
more rough with increasing depth. 
Towards the end of the 19th 
century it was noted that certain 
additions to the baths caused a 
brighter deposit to form, and during 
the 1930s many bright plating 
solutions, particularly for nickel, 
were formulated. Deposits from 
these, when applied to highly 
polished basis metal, needed little 
or no buffing. Until the last decade, 
however, it was invariably found 
that even electro-deposits which 
deposited bright very closely 
followed the undulations in the base 
metal surface; in fact, applying, say. 
a bright nickel/cobalt alloy on to a 
poorly polished base appeared to 
accentuate the imperfections in the 
surface. More recently develop- 
ments in bright nickel electrolytes 
have been shown to have the power 
of preferentially depositing metal 
into pits or the troughs between 
polishing scratches. The result is an 
overall levelling of the surface which 
improves with increasing depth of 
deposit. This hitherto unsuspected 
characteristic is now a feature in 
varying degrees of most proprietary 
nickel solutions and of a few other 
plating electrolytes, and its import- 
ance to the decorative plating 
industry can hardly be over stated. 
It can, for example, allow as many 
as three polishing stages to be cut 
out in the case of steel, and it enables 
a zinc base die-casting to be bright 
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plated with virtually no polishing. 
Again, rather more drastic pre- 
treatments such as a light acid 
etching can be used before plating 
to ensure sound adhesion. 

The levelling action just described 
derives from the addition in fairly 
critical quantities of selected organic 
compounds to an otherwise conven- 
tional nickel solution. A_ similar 
phenomenon can be produced by 
modifying the power supply to the 
plating vat. It was discovered about 
1947 that if, in place of the usual 
direct current, one which reversed 
for a brief period every few seconds 
was substituted, improvements were 
obtained in the surface finish as 
compared with the original surface 
and also in the distribution of the 
plate, which otherwise tends to 
deposit faster on corners and projec- 
tions. The reason was found to be 
that during the period of reverse 
current metal redissolved from both 
salient features and from the crests 
of surface imperfections such as 
scratches at a faster rate than the 
average. This mechanism is closely 
related to one dealt with later in 
connexion with solution polishing. 


Periodic reverse current, or “P.R.” 
plating, as it came to be known, was 
widely explored and optimum 
current cycles and plating conditions 
worked out for many metals; it 
appeared to be _ particularly 
applicable to cyanide electrolytes. 
In production, however, — the 
additional cost of a fairly com- 
plicated timer and reversing switch 
mechanism, coupled with significant 
improvements in_ the levelling 
attributes of direct plating processes, 
inhibited its use. Where it does 
come into its own, especially on the 
Continent and in the U.S.A., is in 
the copper-plating of rolled steel 
components. Steel is a notoriously 
hard metal to polish fully, but if 
rolled with particular care it can be 
P.R. copper plated with a minimum 
of polishing—sometimes none at all 

~and then bright nickel plated. 


Strip polishing 

The polishing of strip and sheet 
promises to become of considerable 
importance since it is clearly far 
easier to carry out some or all of 
the polishing stages on flat metal, 
both sides of which can be simultan- 
eously treated, than on the formed 
article. Belt polishing, using 
batteries of belts of various grades, 
is especially useful here. The metal 
can then be degreased, phosphated 


and lubricated, and then formed. 
The phosphate film is sufficient to 
protect it from minor damage and is 
removed without detriment to the 
surface before plating, while the 
article requires deburring only. 
Alternatively, polished and nickel 
plated strip is available for subse- 
quent forming operations of the 
same degree as is practicable on the 
unplated metal. This can be 
obtained in thicknesses from 18 to 
35 s.w.g. (0°048 in. to 0°0084 in.). 
The nickel is a ductile mat deposit 
which is highly buffed so that the 
pressed components can be easily 
chromium plated. A_ polished 
nickel/chromium plated strip is also 
available, but only for light forming 
operations owing to the brittleness 
of chromium. 


To be continued 


Low-loading 
Pallet Bogie 


This entirely new device (patent 
pending) is likely to be of consider- 
able interest to all users of pallets. 

Both empty and loaded pallets 
up to 4500lb capacity can be 
pulled or pushed in any direction on 
the low-loading framework of this 
pallet-handling bogie truck and can 
be rotated through 360°, if required, 
for positioning. For short distances 
the bogie can also be used to move 
a loaded pallet by means of a Tow- 
truck, where space or headroom is 
too limited for the fork lift truck 
to manoeuvre. All rollers are of 
wide tread, machined from the solid 
steel bar and fitted with roller 
bearings, the main running rollers 
being mounted in pairs on a slightly 
lower plane than the corner rollers 
to facilitate pivoting. The welded 
steel frame of the model bogie 
illustrated measures 40 X 40 in. to 
carry the popular size of pallets. 
Models for other sizes can be 
designed by the makers Powell & 
Company, Burry Port, Carms, 
South Wales. 





Powell pallet bogie 
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Automatic Gauge Control 


for Cold Strip Rolling 


The use of a nucleonic thickness gauge employing Strontium 90 as a 
radio-active source to maintain automatic control of strip mill gauge 
thickness marks an important advance in sheet rolling technique. The 
first system in this country has been applied by Baldwin Instrument 
Company Limited to a Robertson 4-high non-reversing mill rolling 
brass strip at D. F. Tayler and Company’s Birmingham works. 


HE two variable qualities in 
metal rolling, thickness and flat- 
ness are interrelated, each being 
dependent on combined - skilful 
application of two variable controls 
—screw down and tension. Baldwin 
Instrument Company Limited, 
makers of nucleonic thickness 
gauging equipment have successfully 
applied an automatic gauge control 
system to a strip rolling mill whereby 
a nucleonic measuring head main- 
tains a constant check on the strip 
thickness leaving the rolls and auto- 
matically controls the screw-down 
adjustment. This linkage between the 
thickness and screw-down has greatly 
simplified strip mill operation—the 
operator having only to exercise his 
control on the tension and its effect 
on flatness. 
The cold strip mill : 
The mill built by W. H. A. 
Robertson & Company Limited, 
Lynton Works, Bedford, to the order 
of D. F. Tayler & Company Limited, 
Birmingham, is of the four-high type 
having work rolls 5} in. dia 18 in. 
face width and support rolls 15 in. 
dia x 18 in. face width. It is designed 
for non-reversing operation, handling 
the coils of brass strip on the batch 
rolling principle and _ regularly 
finishes brass strip ranging up to 
15 in. in width and down to .004 in. 
in thickness in coil weights up to 
5 cwt and at speeds up to 500 fpm. 
All four rolls are mounted on 
roller bearings contained in cast 
steel chocks and are adequately over- 
balanced to ensure that there is no 
slip between them or back lash in the 
roll positioning mechanism, during 
light running conditions. The roll gap 
is varied by two 4 hp motors which 
are connected by a _ magnetic 
clutch to the screw-down gear, the 
drive to the mill screws being trans- 
mitted through worm reducing gears. 
Thus the screw-down gear enables 
either of the two screws, or both 
simultaneously, to be adjusted 
rapidly and accurately. Roll settings 
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for each screw are displayed at eye 
level on the operator’s control panel 
by indicators coupled to Selsyn 
transmitters in the screw-down 
mechanism. Load cells located under 
each screw give a_ continuous 
measurement of the rolling load on 
the mill. The values are shown on a 
large dial indicator incorporating a 
micro-switch that can be set to trip 
at any predetermined value of 
rolling load, a useful safety device 
which can be used to reverse the 
screw-down mechanism to prevent 
overloading the mill. ; 

The work rolls are driven through 
balanced universal type spindles and 
a combined reduction box and 
pinion housing from the 100 hp mill 
motor. Pressure lubrication of the 
gear box and pinions is provided, the 


lubrication system control being 
interlocked with that of the mill 
motor. The roll cooling system is by 
spraying with soluble oil at a rate of 
up to 25 gpm. 

Coils incoming to the mill are 
received in a decoil box equipped 
with quickly adjustable side guides 
to accommodate various widths of 
material. Strip is fed from the decoil 
box and over an idle deflector roll 
mounted on the combined feed 
table and sticker unit. The feed table 
is equipped with adjustable side 
guides to ensure that the strip is 
accurately guided laterally into the 
bite of the work rolls. A  pneu- 


matically operated wiper press lined 
with hard felt fed with rolling oil 
from a separate rolling oil tank and 
pump installation, removes any dust 





General view of the Robertson mill fitted with automatic gauge control which the operator is preparing to switch 
in as the mill speed is increased at the beginning of a reel 
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from both surfaces of the strip and 
also applies a useful degree of back 
tension. The feed table is designed 
to reduce handling time to a mini- 
mum, being mounted on slides 
carried in the roll housings so that as 
soon as the strip is clamped in the 
wiper press it is thrust forward by an 
air cylinder so forcing the leading 
edge of the strip between the rolls. 

On the outgoing side of the mill 
the roll housings are spanned by an 
outlet table carrying strippers which 
extend right up to the bottom work 
roll. Strip issuing from the mill 
travels along the stripper plate, past 
the continuous nucleonic thickness 
gauge and over an idle deflector roll 
to be received by a collapsible type 
recoiling reel of 12 in. nominal dia, 
driven by aseparate 15 hp d.c. motor. 
The gaps between the reel segments 
are made small to ensure that 
marking of thin gauge strip does no’ 
occur. The reel is equipped with a 
brake and an air operated coil 
stripper mechanism which pushes 
the completed coil off the collapsed 
reel and on to a receiving carriage for 
return to the ingoing side of the mill 
for further reduction or to the 
annealing furnace. Rapid and effici- 
ent starting of the strip on to the reel 
is accomplished by a_ horizontal 
traversing belt wrapper which is 
moved pneumatically and_ with- 
drawn when sufficient laps of strip 
have been started on the reel to allow 
coiling tension to be held. 

A complete conveyor system is 
provided to return coils by gravity 
from the outlet to the ingoing side of 
the mill for further cold reduction. 
The system can accommodate up to 
30 coils and as it is sited entirely on 
the drive side of the mill the operating 
and roll changing side is left clear. A 
combined coil elevator and down- 
ender is operated automatically by 
the coils during their passage. 

Detachable rails are provided for 
withdrawing either the work rolls 
only or the complete roll assembly; 
the feed table and roll coolant sprays 
being withdrawn together clear of the 
roll assembly merely by operating the 
sticker cylinder. The surface of the 
outlet stripper table is composed of a 
number of parallel slats which can 
be quickly pivoted about a fulcrum 
to a vertical position to be clear of 
the roll assembly. 

Electrical equipment 

The electrical installation was 
supplied by The English Electric 
Company Limited, the 100 hp d.c. 
mill motor has a speed range of 
500/1000 rpm and the coiler motor 
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Measuring head in operation as strip is being coiled at 


maximum speed. The operator’s remote control and 
indicator units are sited behind the reeler 


rated at 15 hp a shunt speed range of 
500/1000 rpm. The mill motor speed 
is adjustable from zero to 500 rpm 
by generator voltage control, the 
motor field being at full strength. 
The motor field has a range of 2:1, 
thus extending the speed range up to 
1000 rpm to give a maximum rolling 
speed of 500 fpm. The reel motor 
is separately supplied from the reel 
generator, the output of which is 
proportionate to mill speed and is 
compensated for voltage drop and 
inertia. The tension is automatically 
regulated by motor field control. The 
control circuits and machine fields 
are supplied from a constant voltage 
exciter incorporated in the motor 
generator set which includes the mill 
and reel generators and is driven by 
165hp 400V_ slipring induction 
motor. The mill is operated by two 
men, a roller whose duti¢s include 
coil banding and a helper who feeds 
the mill. It is stated that in practice 
the average elapsed time between the 
passage of the coils is 15 sec. All air 
cylinder control valves are solenoid 
operated from push-button stations 
carefully sited to afford every assist- 
ance to the operators. 
Nucleonic thickness gauging equipment 
The automatic gauge control 
system using a nucleonic thickness 
gauge is designed by Baldwin Instru- 
ment Company, Dartford, Kent, for 
use on cold strip mills rolling brass, 
copper and steel and employs the 
bremsstrahlung radiation produced 
by a beta emitting radio-active 
source, Strontium 90. Whereas with 
beta radiation the maximum thick- 
ness of steel measurable is about 
0.020 in., with bremsstrahlung a range 
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of about 0.004 to 0.400 in. can be 
covered. 

In principle, radiation from the 
source holder is directed at a 
detector with the moving metal strip 
passing in between the two. The 
radiation in passing through the 
metal is weakened by an amount, 
depending on the strip thickness. The 
detector and its associated amplifier 
measures the intensity of radiation 
penetrating the strip and expresses it 
in units of thickness. This in turn is 
converted into a reading in terms of 
deviation from a preset specified 
thickness. When deviation exceeds a 
certain preset thickness in either a 
positive or negative direction, a dis- 
criminator causes relays to operate 
which in turn cause the screw-down 
motors to operate. The control 
action has two discrete functions, the 
first to apply small intermittent 
corrections to the screw-down when 
the material exceeds tolerance by a 
small amount and secondly to apply 
a radical and continuous correction 
when tolerance is exceeded by a 
larger amount. There are three 
tolerance zones and these are 
normally set as follows: 

Dead Zone (0.0003 in.). Whilst 
material remains within this 
tolerance, no corrective action 
is taken. 

Inner Control Zone (--0.0003 in. 
to -+0.0005 in.). Intermittent 
corrective action is taken. 

Outer Control Zone (-+-0.005 in. 
and over). Continuous corrective 
action is taken. 

As metal rolling is an intrinsically 
intermittent process, there are regular 
intervals during which no strip is 
passing through the mill. This instru- 
ment makes use of such intervals to 
carry out automatic standardisation. 
As the tail end of a strip passes 
through the mill, the measuring head 
is withdrawn and the instrument 
checks itself against a standard 
sample which is automatically in- 
serted into the measuring gap. If the 
equipment is out of adjustment, a 
servo system automatically applies a 
correction thereby ensuring that the 
instrument is at all times operating 
correctly. 

On the 4-high rolling mill at 
D. F. Tayler & Company’s works, 
the strip thickness of brass being 
rolled is 0.030in. to 0.007 in. on 
the ingoing side and the normal 
finished gauge is 0.005 in. The 
measuring head is shown in the 
illustration sited between the nip and 


the reeler and feeds the main 
electronic console which is sited 
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remote from the mill. The minimum 
stable automatic control tolerance is 
+0.00015 in. and the normal working 
tolerance in this particular installa- 
tion is +0.0003 in. 

Measuring unit 

The beta radiation from the 
radioactive source Strontium 90, 
whichis contained in thesource holder 
impinges on a metal target causing a 
secondary electromagnetic radiation 
(X-rays) known as bremsstrahlung to 
be directed at the detector. A shutter 
built into this unit has three apertures, 
one fitted with a standard sample of 
0.030 in. steel, another with a thick 
piece of lead and the third is left 
open. A solenoid is connected to the 
shutter such that its operation can 
cause any one of the three apertures 
to locate between the source and 
detector. Thus when automatic 
standardization comes into opera- 
tion, either the blank or the steel 
aperture is moved into position, 
depending on the setting of the 
range switch, i.e. when the low thick- 
ness range is being used (0.005 in. to 
0.020 in.), standardization takes place 
with zero thickness in the gap and 
with the high thickness range 
(0.020 in. to 0.080 in.), the 0.030 in. 
standard sample is used. The lead 
aperture is moved into position by 
the ‘‘manual standardize switch” and 
is used for the adjustment of infinity 
setting. ‘ 

The detector consists of a sodium 
iodide crystal mounted adjacent to a 
photomultiplier such that when 
radiation strikes the crystal, it scintil- 
lates to a degree proportional to the 
radiation intensity. The visible light 
thus produced is seen by the photo- 
multiplier which generates a current 
proportional to light intensity which 
in turn is proportional to radiation 
intensity and hence a measure of the 
thickness of the strip. 

The measuring head is mounted on 
a rigid bracket. Its various com- 
ponents are housed in two cast steel 
units and all the electronic equipment 
in the units is suspended on anti- 
vibration mountings. 

The moving bracket is fixed to a 
massive steel base plate and is 
moved in and out of the measuring 
position by means of a pneumatic 
cylinder actuated either automatically 
or manually via a solenoid valve. A 
micro-switch fitted to the base plate 
operates when the measuring head is 
fully withdrawn and causes the 


automatic standardization to 
commence. 
The output from the photo- 


multiplier is first backed off against 
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the output from a _ potentiometric 
network which is arranged to produce 
a potential representative of the 
thickness at which the metal should 
be rolled. This potential is controlled 
by the “set thickness”’ potentiometer 
which is calibrated direct in units of 
thickness. If the actual thickness of 
strip at a given moment equals the 
set thickness, a balance is obtained 
and the input to the amplifier is zero. 
If, however, the actual thickness 
deviates from the set thickness, out of 
balance conditions maintain and a 
signal is fed into the amplifier, its 
value is proportional not to thickness 
but to deviation. A_highly-stable 
low-gain d.c. amplifier is used, 
having a very high percentage of 
negative feed-back. The amplifier 
output will move positively as thick- 
ness increases, negatively as thickness 
decreases and will be zero when no 
deviation occurs. To the right of the 
measuring head as shown in the 
illustration are ranged a number of 
visual indicators; a moving coil 
meter measures the output from the 
amplifier and visually indicates devi- 
ations from set thickness as. they 
occur and a strip chart recorder also 
connected to amplifier output, pro- 
duces a permanent record of thick- 
ness deviations. The three sets of 
three lamps are mounted in one unit 
to indicate the following conditions 
to the operator: 


(a) Automatic standardization. 

IGNORE: Standardizing pro- 

cedure is in operation, ignore 

readings. CHECK: Instru- 
ment has standardized itself 
and awaits head to be restored 
to the measuring position. 

READ: Instrumentiscorrectly 

set and is reading. 

Shutter position. One lamp is 

lighted for each position of 

the shutter. 

(c) Screw-down motors. This in- 
dicates when the motors are 
stationary, are moving up and 
are moving down. 


(b) 


Automatic control 

It is essential to ensure that the 
control system is automatically in- 
operative when mill speed drops 
below a certain level e.g. when 
running up at the beginning of a 
strip or running down at the end of a 
strip. Were this precaution not taken, 
the system would be likely to hunt 
continuously at low speeds, and in the 
extreme case, if the mill stopped with 
an over tolerance strip in the 
measuring gap, increasing pressure 
would automatically be applied to 
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the rolls, and considerable damage 
may occur. 

When = automatic control is 
switched on either manually or auto- 
matically at the beginning ofa reel, the 
output from the amplifier is fed to a 
discriminator unit which has the 
following operating characteristics: 
(a) Whilst strip thickness remains 
within the dead zone (in this case 
+0.0003 in.) the discriminator takes 
no action. 

(b) When thickness enters the inner 
control zone, 0.25 sec pulses at 
intervals of about 2 sec are fed to 
relays which in turn cause the 
relevant screw-down motors to 
operate for periods of 0.25 sec until 
either the thickness restores to the 
dead zone or moves into the outer 
control zone. If the thickness restores 
to within tolerance, the discriminator 
of course restores to its normal 
condition. 

(c) If the deviation exceeds +0.0005 
in. the discriminator causes the 
relays and thus the screw-down 
motors to operate continuously until 
thickness is restored to within the 
inner control zone. The limits of the 
zones can be adjusted in order to 
meet the requirements of any particu- 
lar specification. A micro-switch can 
be fitted on the ingoing side of the 
mill and operated by the trailing 
edge of a strip to stop the control 
system working, the head to with- 
draw and for automatic standardiza- 
tion to commence. 

Automatic standardization 

Automatic standardization is 
normally commenced when _ the 
micro-switch on the measuring head 
is actuated by the withdrawal of the 
moving bracket from the measuring 
position. This* causes the requisite 
standard sample in the source holder 
to be switched into position and the 
output from the amplifier is fed into 
the discriminator. If the instrument 
is correctly set, the amplifier output 
is zero and the discriminator takes 
no action. If, however, there exists 
an out of standardize condition, an 
out of balance output from the 
amplifier feeds into the discriminator 
which operates one of two relays, 
causing the servo motor to rotate. 
This changes the setting of a poten- 
tiometer which is connected directly 
to the photomultiplier. The servo 
motor continues to rotate until the 
photomultiplier output causes the 
input to the amplifier to reach zero 
thus restoring the instrument to its 
correct condition. The discriminator 
in this unit is in fact identical to that 
in the automatic control system. 
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Wind Tunnel Transducer System 


Keeping a constant safety check on the strain in the plates at the 


throat of the tunnel 


HE new 8 ft wind tunnel at the Royal Aircraft 

Establishment, Bedford, has a comprehensive 
transducer system which maintains an automatic safety 
check on the strain in the material forming the throat 
of the tunnel. The system was supplied by Salford 
Electrical Instruments Limited, an associate of the 
General Electric Company Limited. 

The supersonic throat of the tunnel consists of two 
1 in. thick stainless steel plates, each 62 ft long by 8 ft 
wide, and is used to control the supersonic wind speed 
in the tunnel. This speed control is achieved by flexing 
each plate and so changing the shape of the throat. 
The flexing is performed by 120 mechanical jacks 
spaced in pairs at approximately equal distances down 
the length of each plate. 

The transducer system gives a continuous record of 
the radius of curvature of the stainless steel plate at 
each jacking station during operation and, therefore, 
the strain in the plate at this point. It is thus impossible 
to increase the strain in the material unwittingly during 
flexure and so exceed the safety figure. 

The system consists of 60 spherometer type low-range 
mechanical displacement transducers, one transducer 
mounted between each pair of jacks, and a comprehen- 
sive control equipment which not only indicates the 
transducer displacements on a display panel but also 
includes a routiner unit for a complete and continuous 
automatic check of the whole system. 




















A general view of the control room with the routiner equipment under inspection 


The S.E.I. spherometer transducer is _ specially 
designed for measuring small changes in radii of curva- 
ture and for this the sensitivity can be as high as 
2°5—0-2°5 thousandths of an inch. The head is an 
electromagnetic mechanical displacement __ type 
transducer. A central stylus controls the position of a 





Ministry of Works 


Sectional diagram of the new 8 ft x 8 ft wind tunnel at R.A.E. Bedford 
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The routiner equipment The routiner equipment with the 
covers removed 


magnetic armature disc which is mounted in a gap 
between two pairs of coils. Each pair of coils is wound 
as a transformer and mounted in a high-permeability 
magnetic pot core. A constant alternating current is 





The S.E.1. spherometer transducer 


arranged to flow in the primary winding of each 
transformer and the output of the differentially 
connected secondary windings is connected to the 
moving coil of a special dynamometer indicating 
instrument. Any movement of the armature disc causes 
a corresponding change in the mutual inductance of the 
coils with a resultant increase or decrease in the current 
to the indicating instrument. 

The routiner equipment provides an automatic and 
quick check that each transducer circuit is functioning 
correctly. Should a circuit be faulty the routiner stops 
and a light indicates how far the test has progressed. 
A telephone dial is provided on the routiner so that 
any jacking station in the system may be selected 
rapidly for test alone if required. 
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Electrodes for Gouging 


o a. 
and Piercing 
An electrode for cutting grooves, gouging, piercing or 
removing surplus metal, and which is equally effective 
on all steels, cast iron and non-ferrous metals has been 
developed by The English Electric Company Limited, 
Stafford. 

The electrodes, known as Groovees contain a steel 
wire core, which obviating carbon pick-up will leave a 
clean scale-free surface that requires no further prepara- 
tion before re-welding. They can be used with ordinary 
a.c. or d.c. welding plant without additional equipment. 

For cutting grooves, the electrode is held at an angle 
to the work surface, pointing in the direction of travel, 
and after an arc is struck, is moved rapidly along the 
line to be gouged. The force of the arc cuts the groove 
and removes the molten metal giving a_ clean 
finish. When piercing holes or removing rivets, the 
electrode is held perpendicular to the workpiece, the 
arc struck and held until the metal flows, and then the 
electrode moved into the molten pool. With manipula- 
tion, holes up to } in. dia can be pierced in plate up to 
4 in. thick, and rivets removed from much thicker plate. 
Groovees are supplied in two standard sizes, 10 swg 
and 8 swg. 


Dumper Handles Detachable 
Skips — 

A diesel powered dumper truck which will pick up, 
transport and discharge any number of detachable skips 
without the operator leaving his seat has been designed 
by Thwaites Engineering Company Limited, Cubbington, 
Leamington Spa, Warwickshire. 

The Dumptruck is fitted with a Petter AVA2 air- 
cooled diesel with battery starting or alternatively a 
Petter PHI air-cooled diesel with hand starting driving 
the 7°50 < 20 track grip wheels through a 4 speed 
gearbox and Salisbury hypoid axile. 

The standard skip will carry 8cuft concrete, or 
14cuft heaped earth, and the unit can operate as an 
ordinary dumper, tipping in the normal manner. The 
Dumptruck can also carry side discharge concrete 
pouring skips of 14cu ft capacity. The skips are raised, 
lowered and tipped by a_ hydraulically operated 
cylinder and wire rope controlled by a two position 
hand lever on the steering column. Skips can be drawn 
into correct alignment with the carrying cradle by means 
of the wire rope. 





Dumptruck with skip attached 
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Ultrasonic inspection of a large titanium slab 


20-Ib vacuum induction melting furnace 


Vacuum Metallurgy Plant 


Melting in vacuo is essential in the manufacture of titanium and 
zirconium. Wm. Jessop & Sons Limited, who have developed equipment 
and processes for the purpose, have also applied it to the manufacture 
of high duty steels, resulting in improved mean strength and the 
development of compositions not otherwise possible 


N recent times Wm. Jessop & Sons Limited, Sheffield, 

have added titanium and zirconium to their manu- 
factures and have developed the Vacumelt process for 
melting steel, all as part of their policy for the 
manufacture of special steels and other metals to 
particular requirements. To further this aim the com- 
pany employs some 190 physicists, metallurgists, 
chemists, engineers and other technologists in their 
research laboratories. 


Vacuum melted steels possess considerable advan- 
tages over those produced by air melting and with the 
advent of furnaces capable of melting ingots of some 
two tons in weight, any forging likely to be needed by 
the aircraft industry will be available. The laboratory 
has for some years operated a furnace of the induction 
type of 201b capacity and following the good results 
obtained from this furnace a larger production furnace 
is being installed with a capacity of 600 lb. 


Vacuum melted steels 


With vacuum melted steels the tedious immunization 
heat treatment processes are avoided and the resulting 
metals have a low hydrogen content. The process 
ensures freedom from harmful non-metallic inclusions 
and consequently there is reduced scatter and con- 
siderable improvement in mean strength. Creep 
resistant alloys may be melted under vacuum to 
compositions not possible with air melted techniques 
so that materials with increased creep strengths may 
now be produced. 


In highly stressed components the properties of 
vacuum melted steels are invaluable. One example 
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being that of ball bearings and ball races, where the 
life of such components may be increased four fold. 

The application of vacuum melted steels applies to 
many industries, the obvious one of aircraft is of 
importance, where high temperatures and high stresses 
are competing with the ever increasing necessity of 
prolonging periods between maintenance. 

Equally highly stressed components in the process 
of steam generation are applications which can suitably 
employ vacuum melted steel in their manufacture. 
Other uses are for components such as plastics moulds, 
extrusion dies and highly polished parts. 

The methods adopted by Jessop for vacuum melting 
are firstly, the consumable arc melting process whereby 
air melted material is used as an electrode and remelted 
under vacuum. In this method Jessops are able now to 
produce ingots weighing 30 cwt and with the new plant 
being installed will be able to produce ingots up to 
3 tons in weight. Secondly, the high frequency induction 
process is used, whereby the complete melting from raw 
materials and the subsequent casting of the ingot is 
carried out in an evacuated chamber. 


Titanium 


Titanium must be melted in the absence of air as 
the liquid metal is so reactive that it quickly forms a 
solidifying mass of titanium oxide. Even with quite 
small quantities of air present enough oxygen may be 
dissolved to make the resulting metal hard and brittle. 
Jessops adopt a double melting technique using an 
ingot from the first melting as an electrode for the 
second melting, thus ensuring a completely homo- 
geneous alloy with the minimum impurities present. 
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General view of titanium melting plant 


e.g. the total hydrogen and nitrogen content of a typical 
melt would be only 160/170 parts per million. 


Jessops are now marketing seven brands of titanium 
and titanium alloys under the trade name of Hylite. 
Hylite 10 and Hylite 15 are commercially pure grades 
of titanium with different hardness ranges, Hylite 15 
having the greater tensile strength. Hylite 20 contains 
aluminium and tin as alloying additions, and has greater 
strength than either Hylite 10 or 15. Hylite 30 contains 
2°% of aluminium and 2°/, manganese. Hylite 40 
with a higher strength and greater creep resistance than 
Hylite 30 is alloyed with 4°/ of aluminium and 4°/ 
of manganese. Hylite 45, 6°/, aluminium, 4°/, vanadium 
alloy, has strength slightly superior to Hylite 40, and is 
also weldable. Hylite 50 has been specially developed 
in the Whiston Research Laboratories to have good 
creep resistance, and is a complex titanium base alloy 
containing molybdenum, silicon, tin and aluminium. 


Zirconium 

Zirconium production is akin to that of titanium 
in that the metal has a great affinity for oxygen and 
nitrogen and therefore the melting process must be 
carried out under vacuum. 

Zirconium is not a light metal, its specific gravity is 
6°5 (a little lower than steel) and its main application 
is in atomic energy applications. Zirconium and its 
alloys have good corrosion resistance and low neutron 
absorption value, and hence can be used to advantage 
within the region of the atomic reactor. 
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Puller Range for Gears 


and Bearings 

High grade alloy steel drop forgings are used in ail 
parts of the new range of Martindale pullers with the 
exception of the high tensile steel forcing screws and 
bolts. The pullers have been designed by Martindale 
Electric Company Limited, of Westmorland Road, 
London NW9, for removing pulleys, flywheels, gears, 
bearings, etc., and are available in four basic sizes 
with either twin or triple grips; 5 ton, 6in. capacity, 
10 ton, 8 in. capacity, 20 ton, 12 in. capacity, and the 
20 ton, 14 in. capacity. The maximum spread of the 
pulling arms denotes the size of the puller, in each 
case. The weights range from | Ib 14 0z of the smallest 
to 18 lb 40z, the largest triple grip puller. 


Vibration Checking on the 
Assembly Line 


A low priced instrument suitable for making quick 
vibration checks on the factory floor has been developed 
by Dawe Instruments Limited, 99 Uxbridge Road, 
London WS. Simple to operate and of robust construc- 
tion the Dawe Type 1414 vibration indicator, is used with 
a vibration pick-up of the inertia-operated crystal type 
delivering a voltage proportional to the acceleration of 
the object with which it is in contact. The instrument 
itself, measuring overall only 8}in. x 3Zin. x 2% in. 
and weighing 241b, consists of a variable resistive 
attenuator (providing six ranges in steps of approxi- 
mately 3: 1) followed by a high-gain amplifier feeding a 
direct-reading indicating meter. With this circuit the 
meter gives a direct reading of peak acceleration up to 
the maximum value of 3800 in./s* (about 10g). To 
measure velocity and displacement, single and double- 
integrating circuits are provided and by turning a 
selector knob, one or both of these integrating networks 
are inserted into the circuit before the amplifier, thus 
appropriately modifying the signal to the indicating 
meter. The same control knob has two further positions 
for checking the condition of the built-in H.T. and L.T. 
dry batteries. 

To obtain a reading, the selector knob is set to the 
required parameter, the pick-up is held in contact with 
the object under investigation and the attenuator knob 
is turned until the meter pointer takes up a reading. An 
8 in. extension probe is supplied with the pick-up. 








Dawe Type 1414 vibration indicator with vibration pick-up and extension probe, for 
general vibration surveys. 
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Equipment for Cemented Oxide Tools 


Researeh 


Special machine tools for an exhaustive 
programme of tests on new cutting media 


ECOND only to the research from which new 

cutting materials originate is the work of testing 
them to determine their properties and to discover 
practicable methods for their application, and the high 
precision and flexibility of control required in testing 
makes the machinery selected for the work unusually 
interesting. Wickman Limited recently announced that 
they were to undertake a programme of tests on 
cemented oxide tools, and for the purpose they have 
recently installed a machine tool unit at their 
works in Upper York Street, Coventry. The unit 
comprises three machines: a Max Miller Eltromatic 
lathe, a Heller FH 160 milling machine, and a 
Carlstedt deep hole boring machine. The new depart- 
ment is under the control of Mr. R. N. Cook, 
M.I.Mech.E., M.I.Prod.E. 


Miiller lathe 

The Max Miiller Eltromatic lathe was specially 
designed and constructed by Max Miiller in collabora- 
tion with Wickman, in order to provide in a machine 
all the necessary fundamentals for a high speed testing 
lathe for cemented oxide tools. The machine is capable 
of infinitely variable spindle speeds from 500 to 5000 
rpm with the present headstock. At a later date another 
unit headstock can be substituted which will increase 
the maximum speed to 10,000rpm. The drive is 
supplied by a 30kW, 40hp thyratron controlled d.c. 
shunt motor which has variable speed from 375 to 
3000 rpm controlled in a ratio of 1:8. Any pre-set 
cutting speed up to 2400 fpm is constantly maintained 
by automatic potentiometer control on the cross slide. 


Should the spindle speeds be regulated independently 
of the cross slides, then cutting speeds far in excess 
of 2400fpm can be obtained. The spindle, which is 
dynamically balanced, is mounted in specially designed 
8 in. dia bearings and lubricated by an oil mist system. 
The motor and pulley are also dynamically balanced 
and are mounted on a foundation which is insulated 
from the surrounding ground and from the main bed 
foundation, which itself is also insulated from the 
surrounding floor. 


The centre height of the lathe is 16in., the distance 
between centres Sft. A specially designed running 
centre, suitable for the loads to be imposed at 5000 rpm 
is carried in a rigid tailstock which is hydraulically 
operated so that constant pressure can be maintained 
at the centre point irrespective of lengthening of the 
workpiece due to expansion. 


To prevent vibration and provide safety at high 
speed, a new type of collet arrangement of the Ringspan 
type is employed. A range of feeds is provided, from 
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0°001 in. per rev. to 0°0028 in. per rev. which can be 
further augmented as required by the use of normal 
change gears. 

The machine bed is of exceedingly rigid construction 
with triangular wall sections, and the swarf tray is 
integral with the main casting to further assist vibration- 
free running. Careful attention was paid to the provision 
of adequate swarf clearance through the bed, and the 
tray slopes to the rear to facilitate easy exit of the chips. 


The cross slide is specially designed to cater for 
normal cantilever or, alternatively, tangential type 
tooling. The spindle is adapted to take a milling cutter 
so that experiments in flycutting can also be carried 
out with cemented oxide tools. 


Instruments for recording revolutions per minute, 
cutting speeds, amperes and kilowatts are grouped in 
a panel to the left of the headstock. On a separate 
instrument table, insulated from the floor, there is 
recording equipment for the cutting forces measured 
by the tool force dynamometer, which is of the latest 
German electrical type. Also mounted on this table is 
a new Taylor, Taylor & Hobson, Model 3, Talysurf 
instrument, with full recording equipment for the 
measurement of the surface finishes produced on the 
workpiece. 


Heller milling machine 

The Heller milling machine is a specially built version 
of the FH.160 production model, adapted particularly 
for testing work. The main drive motor is of 45 hp 
and the drive is transmitted to the machine through an 
18 speed gear box. This provides a range of speeds 
from 28 to 900rpm which are selected by electro- 
mechanical disc clutches, and the spindle is provided 
with a brake to reduce running-down time. 


Movement of the table and knee is effected by 
mechanical lead-screws driven by hydraulic motors, 
with full compensation for climb milling. The table 
feed along and across is infinitely variable between 
3 in. and 140 in. per minute, and up to 35 in. per minute 
in a vertical direction. The complete control system 
for the machine is grouped on a panel at the front. 


The machine has a total weight of some 13 tons and 
is mounted on a substantial bed insulated from the 
surrounding ground. 


Carlstedt boring machine 

The Carlstedt machine has been installed for a 
research programme governing the production of holes. 
Its main features are the provision of self-aligning 
cutters to ensure concentricity of the hole, combined 
with a very high coolant pressure of 250 psi with an 
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adequate flow of 300gpm. The main spindle has a 
maximum speed of 2500rpm driven by a motor of 
38 hp. Control of the chip size is by an infinitely 
variable feed mechanism, the chips being automatically 
filtered for examination by a cyclone attachment at the 
rear of the machine. 


The workpiece is clamped pneumatically and spindle 
speeds are infinitely variable by the use of a Ward- 
Leonard control system. The pressure head design of 
this machine is unique and the capacity of the machine 


is from } in. to 4} in. dia up to a maximum length of 
4ft 7 in. 


Toolmaking section 

The department is provided with a toolmaking section 
so that test tools can be quickly manufactured and 
modified for these machines, and also to provide tooling 
for the Wickman multi-spindle automatics shortly to be 
installed in the department for further research and 
development work into the application of tungsten 
carbide tooling to automatics. 





The Goodyear Pump 


The revival of the earliest of all known pumping devices—the 
Archimedean screw, and the addition of a revolving diaphragm plate 
have led to the development of a positive single stage pump of meri- 
torious performance. 


FTER the passage of over 
2000 years the use of a spiral 
rotor or helix revolving in a cylinder 
to raise water cannot pretend to 
present any fresh novelty; but the 
introduction of a simple revolving 
plate meshing with the rotor has had 
a revolutionary effect on what has 
hitherto been a primitive device and 
the result is production of a highly 
efficient pumping machine. 
This is the principle of the Good- 
year pump, invented by James W. 


Goodyear, the head of Goodyear 


Pumps Limited of Camborne, 
Cornwall, a subsidiary of Holman 
Bros. Limited. It is a self-priming, 
self-lubricating pump and the method 


of employing a screw engaging with 
a rotating plate produces a pulseless 
action that is virtually positive. 
The rotor and plate wheel are the 
only moving parts and since the 
rotor spins on its own true centres 
there is no tendency to roll around 
and rub against the surrounding 
rubber stator which might be a 
serious source of trouble with this 
class of pump. The rotor is rigidly 
supported on tapered roller bearings 
which, in order to retain the lubricant 
and to exclude foreign matter, are 
fully protected by lip seals. The plate 
wheel and the stator are of synthetic 
rubber, the choice of material de- 
pending upon the application of the 
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DIRECTION OF ROTATION MAY BE ANTI— 
CLOCKWISE,AS ILLUSTRATED, OR CLOCKWISE. 
F CLOCKWISE, LIQUID FLOW INDICATED 
WILL BE REVERSED 
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pump—oils, solvents, acid etc. The 
choice for the pump casing and rotor 
also depends on the application— 
light alloy for portable units, 
Meehanite for process pumping and 
bronze for marine work. Experiments 
are in progress with chemical plating 
processes to produce pumps with a 
nickel finish inside and outside. 
Mechanical face seals, running on 
ground and lapped faces, com- 
pletely seal the shaft and a vented 
chamber between the seals and the 
bearings prevent the build up of 
fluid pressure against the bearing 
assembly. An important feature is 
the complete absence of metal-to- 
metal contact; all engaging surfaces 





Above, this sectional model illustrates the worm and 

worm wheel construction of the pump. By meshing a 

rubberized plate wheel with the rotor screw a con- 

tinuous sliding seal is obtained which ensures positive 

and pulseless pumping. A rubber stator bonded inside 
the pump body seals the periphery of the rotor 


Left, in this exploded view the direction of liquid flow 
is clearly indicated by arrows 
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Goodyear size 7 and 12 pumps. At a speed of 3000 
rpm and against a head of 200 ft the respective out- 
puts are 30 and 155 gpm requiring 3.2 and 16 bhp. 
The suction lift is 25 ft. 

are rubber-to-metal and fluid lubri- 
cated to reduce frictional losses to an 
absolute minimum. A special relief 
valve is supplied where shut-down 
valves are incorporated on_ the 
delivery side and in the event of a 
valve being closed against the pump 
the whole of the output is _ re- 
circulated to the suction side without 
damage to the pump or prime mover. 
The relief valve, which is fully auto- 
matic, is also fitted with a lever for 
hand operation. 

The symmetry of the design enables 
the pump to work in either direction 
merely by reversing the direction of 
the rotor. A wide range of speeds 
may be employed and though the 
pumps will run _ successfully at 
6000 rpm it is intended for speeds of 
750 to 3000 rpm. Delivery pressures 
up to 85 psi or 200 ft head per stage 
are possible and suctions of 274 in. 
of mercury. At present the three sizes 
being manufactured, 14, 14 and 24 in. 
suction/delivery sizes requiring power 
inputs of 4 to 16 bhp cover a range 
of outputs from 44 to 167 gpm 
against heads of from 50 to 200 ft. 

It should be mentioned that there 
is no upper limit to the size in which 
the Goodyear Pump can be made, 
and the company is already planning 
pumps of sizes considerably greater 
than those described. To give some 
indication of the performance the 
I4in. pump weighing 11 1b and 
measuring 8x4x9in. can deliver 
at 3000 rpm 31 gpm against a 200 ft 
head and requires a prime mover of 
only 3.1 bhp. This _ single-stage 
pumping is in fact carried out at 
61% efficiency which the makers 
feel is a pronounced efficiency as 
well as in the size and weight of 
anything that has so far appeared 
in the field. 


Paint Brush Setting 
Cement 
A new epoxide resin brush setting 


cement, for use in paint brush 
manufacture, has been introduced 
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by Bakelite Limited, 12-18 Grosvenor 
Gardens, London SWI, and offers 
excellent resistance to the wide range 
of solvents in common use today. 
The cement can be cured at room 
temperature, and by using an oven or 
infra-red heating, the cure time can be 
reduced to a matter of minutes. 
Because of its superior adhesive 
properties and low _ shrinkage, 
pinning can either be eliminated 
completely or substantially reduced. 
For the best results the use of 
metering and mixing equipment is 
recommended. Two machines of this 
type are available in the U.K., the 
first developed by Equipment Repairs 
Limited, 19-20 Alperton Viaduct, 
Wembley, Middlesex, while the 
Hardman Triplematic machine is 
available from the Brush Design 
Group, 5 Stonehills House, Welwyn 
Garden City, Hertfordshire. 


Built-in Standard 
Motor Powers 
Conveyor Head 


Drum 

By adopting a standard type of 
electric motor stator and rotor the 
designers of the Thorite conveyor 
drum drive unit have given due con- 
sideration to the simplification of 
the electrical gear and the avail- 
ability of spares in cases of break- 
down. The Thorite motorized drum, 
a joint venture of Richards 
Structural Company Limited, 
Phoenix Iron Works, Leicester and 
T. & T. Works Limited, Billesdon, 
Leicester, is completely _ self- 
contained, the outer shell of the 
conveyor drum housing a Brook 
electric motor and epicyclic gear. 
By using suitably impregnated motor 
windings all gearing, bearings and 
seals have been oil immersed and 
windings oil cooled. 

The drum is mounted on one fixed 
and one rotating shaft, the latter 
supported in a self-aligning plummer 
block. The fixed shaft carrying the 
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MINIATURE MECHANICAL SHOVEL.—Almost 
certainly one of the smallest mechanical handling devices 
yet introduced in this country, the new pedestrian- 
controlled Microloda announced by F. E. Weatheril! 
Limited, of Welwyn Garden City, Herts., is claimed to 
be capable of doing the work of four men with wheel- 
barrows. Not only does it completely eliminate the 
actual work of shovelling but being self propelled, loads 
of up to 30 cwt can be quickly transported as required, 
Controls are simple and the fluid flywheel transmission 
provides exceptional ability and shock free 
operation 





stator is hollow to provide an entry 
for the motor leads, and must be 
suitably anchored to the conveyor 
framework using the flats provided 
to take the torque reaction. 

The drive to the outer shell is 
transmitted through a compound 
pinion of ample proportions which is 
running on a pair of tapered roller 
bearings and the whole eccentrically 
mounted on the rotor shaft. It 
meshes with a fixed annular gear 
ring attached to the stator and with 
another ring which is free to rotate 
with the end spigot of the drum. 
This final drive annular gear ring is 
also mounted on tapered roller 
bearings on the rotor shaft, the shaft 
itself supported in __ self-aligning 
bearings. 

At present the three types avail- 
able A, B and E provide a range of 
drum diameters, 73, 8%, 12} and 
18 in. with respective widths of 15, 
20 and 26; 20 and 26; and 27 and 
38 in. Various horse power ratings, 
fractional to 14 for types A and B 
and 124 and 15hp for type E are 
given. The prices for types A and 
B range from £55 to £88 according 
to size. 
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Sectional view of the Thorite motorized driving drum. A, stator. B, rotor. C, fixed shaft. D, rotor 
shaft. E, fixed annular gear ring attached to stator. F, compound pinion. G, rotating gear ring. 
H, balance wheel. J, end spigot of drum. K, outer shell of drum 
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Multiple Machining 


A partial bore requires costly fixtures, inaccuracies tend to multiply as 
the work proceeds from stage to stage. It is better to embody a number 
of pieces in a casting, forging or fabrication and separate them after 
machining. The process is illustrated by the multiple machining of four 
parts and it is shown how this greatly simplifies the tools 


By JOHN WALLER 


ENERALLY, components requiring the machining 

of only a portion of a bore on a turret lathe are 
awkward to locate and hold and the intermittent cutting 
makes it difficult to obtain a high finish and also 
precludes the use of carbide tools, particularly if the 
surfaces are very rough. Such a situation demands 
multiple machining achieved by casting two or more 
as a solid unit and after machining them on all surfaces, 
finally cutting into the required pieces. By this means 
any desired finish can be obtained, cutting speeds are 
higher and the possibility of cutting tools being fractured 
is Overcome. 


Fig. 1 illustrates a typical workpiece where this 
procedure was adopted—a swivel base for an optical 
device made from aluminium alloy and which needed 
machining where indicated by the f marks. Boring the 
radial portion of a single piece is, of course, possible, 
but as each part requires checking prior to removal 
from the boring fixture, and this means the arrangement 
of at least two components opposite each other, the 
duplication of locations and clamping devices adds to 
the cost of the fixture and later operations are also 
not easily performed because of the possibility of move- 
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Fig. 1. Showing where machining is necessary on this swivel base. This illustration 
shows the difficulty which would be experienced in boring and the problem of holding 
the casting for facing the flange 
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ment under cutting pressure due to the fact that 
positive location is impossible. 


For multiple machining four parts are cast as a 
single unit as shown in Fig. 2. This gives a casting 
which is easy to locate and checking becomes easy. 
Only one matter requires serious consideration—the 
risk of subsequent distortion when the parts are split, 
but as there is a good bulk of material in this casting 
this risk is not great. It does, however, arise with thin 
sections encountered and can preclude this form of 
machining if tolerances are close. 


Boring the central hole is done on a turret lathe 
using the fixture shown in Fig. 3. The first process on 
a casting or forging is usually the most difficult as 
regards location and holding though in this instance 
a four jaw chuck would prevent movement during 
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SHADED PORTIONS 
INDICATE WHERE 
Cul iS MADE TO 
SEVER CASTINGS 





























Fig. 2. Four components arranged to simplify manufacture. Casting in this form 
presents no difficulty. Operations, 1, bore main hole and face. 2, face opposite side. 
3 to 6, turn, face and bore flanges. 7, cut through to leave parts just attached 
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CONES 
Fig. 3. Turret lathe fixture for the initial operation of boring the main hole and 
facing one surface. A, location block. B, locating and clamping block. C, locating 
block. D, lower screws. E, upper screws. F, pilot bush. G, faceplate. H, driving pin. 
J, pin. K, block. L, holes holding fixture to faceplate 
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machining, this accessory is not often used on this 
class of machine tool. 

Three blocks A, B and C are evenly spaced round 
the centre bore and are coned to locate the large 
circular boss on the casting and provide for automatic 
centralization, and the workpiece is held temporarily 
by means of the four lower screws D while the outer 
end of the main bore is checked for concentric rotation 
with reference to a tool held in the cross slide box. 
After adjustment of the bottom screws the upper screws 
E are tightened. The casting is then positively held at 
eight points. 

A driving pin H is provided, the casting being initially 
loaded with one boss against it as shown in Fig. 3. One 
block used for carrying the screws is also extended to 
form the component location, thus avoiding another 
detail. 

The pilot bush F in the faceplate is useful for 
steadying the boring bar and completely eliminates 
chattering and a perfectly parallel hole results. 

One thing which is not always deemed necessary is 
the provision of slots for the locating members as 
depicted in Fig. 3. A slight variation is of no conse- 
quence as this will occur anyway as the casting edges 
are rough, but some prefer this method simply to setting 
the pieces with a dowel in the manner of block B; the 
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Fig. 4. Facing the opposite surface of the boss by using a faceplate fixture and a split 
spigot. A chuck key is used to expand the spigot. A, faceplate. B, spigot. C, silver 
steel pin. D, taper expanding plug. E, washer. F, bolt 


two remaining blocks spaced at 120° are positioned in 
slots merely on this occasion to show the alternative 
method. 

The next stage of facing the boss to bring it to the 
required length is accomplished in the split spigot type 
of fixture shown in Fig. 4. Occasionally components 
like this are finished completely at a single setting 
when a long boring tool can make the final cut without 
disturbing the casting from the setting. Usually a 
chuck is employed on these occasions, but the cone 
location prevents a tool from passing across the surface 
and a second operation is therefore necessary. 

A chuck setting is possible for the fixture but the 
faceplate ensures that the casting rotates concentrically 
without time being spent in setting the spigot to run 
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truly. The basis is thus a circular plate A in which a 
split spigot B is located and prevented from turning by 
the silver steel pin C. Six slots milled in this spigot 
ensure the diameter will grip the inside bore of the 
casting by means of the tapered plug D which is 
threaded and slotted for the chuck key used on the 
machine for bar work. A driving pin is again an asset 
for this type of operation as it overcomes the possibility 
of a slightly deep cut causing the casting to rotate on 
the spigot; this is not shown on the accompanying 
drawing because it follows on the same lines as that 
used in the previous fixture. Length gauging is seldom 
difficult on the faceplate type of fixture as slips can be 
set against the plate or flanged spigot for the requisite 
dimension. 

With the main bore finished a definite location and 
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Fig. 5. Turret lathe fixture for turning and boring the flanges. The main body is 

fabricated. A, fabricated plate. B, locating spigot. C, hook bolt. D, locating blocks. 

E, ‘C’ washer. F, clamping nut. G, washer. H, bolt. Note.—Component is checked 
from face ‘X’ 
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Fig. 6. The small oil hole is best drilled prior to severing the parts and a box type of 

jig is the best method of carrying out this operation. A, fabricated body. B. flanged 

locating plug. C, bushes. D, ‘C’ washer. E, clamping nut. F, locating face. G, holes 
for easy swarf cleaning 


flat smooth faces are available for location and clamp- 
ing, thus turning the outer flange is easy. Indexing is 
often used but this complicates the design and can 
raise the cost of a fixture so much that the operation 
is not economical unless the quantity is large. 

For this component a fabricated faceplate cum angle 
plate type of fixture is employed as shown in Fig. 5 
the casting being loaded on the spigot B and securely 
clamped by the C washer and nut. Fabrication is 
generally simpler than making a pattern and obtaining 
a casting, especially when the parts are few; thus flame- 
cut plate welded together with a small rib as a subsidiary 
support makes a robust fixture for this fairly heavy 
casting. 
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Four settings are required before the component is 
finished and the initial turning and facing demands a 
different location due to the extra material on the 
casting, but subsequent settings utilize a finished facing 
to prevent radial movement. For this reason separate 
locating blocks D are used—these simply push into 
place and are of different thicknesses to accommodate 
the variation in dimensions. No attempt is made to hold 
this block with screws as the component is clamped 
against it. After the first face is finished the casting is 
removed. Checking is done from the front end of this 
fixture where a face is machined to close tolerances 
from the large plug for this purpose. 
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Fig. 7. Angle plate milling fixture for almost cutting through each casting. The black 

section shows the small portion left to hold the parts together until final assembly. 

A, fabricated body. B, locating plug. C, clamping washer. D, locating tenon. E, 
locating face 


The four holes in the outer flanges are drilled with 
the work in the box type jig shown in Fig. 6, and again 
the body A is fabricated. A flanged plug B locates 
the casting and this is secured to the body against 
rotation by means of screws instead of the bolt and 
washer method as this allows the body to lie flat during 
the loading process and so make that work easier. The 
clamping is similar to that of the preceding fixture, and 
feet are provided either as part of the plates forming 
the body or welded on, to ensure that the jig stands 
correctly on the machine table. Large holes in the floor 
of the body help in clearing away the cuttings. A block 
welded to the body and machined to a close limit off 
the centre bore, provides for radial location. 

Four of these details go into each complete assembly; 
thus by delaying the cutting process to the last moment 
and leaving it to the fitter to saw the web of the 
material and to dress away the surplus, it becomes 
possible to ensure that a set of matching pieces go into 
each instrument instead of all of them varying slightly 
in the main bore and surfaces. Fig. 7 shows a fixture 
for cutting-up; the base is fabricated from steel plate 
into the angle type of equipment. The plug B locates 
the casting but this time a slot is cut through the 
locating portion to give clearance for the cutter, and this 
is also machined through the usual flange included on 
all these details. A radial location is secured by setting 
the casting against a projecting block welded on the 
base, and this is used four times—a cut is taken through 
the casting and then a re-setting takes place to bring 
another portion under the cutter. 

The operation is not quite the usual pass made by 
this class of cutter because the latter is initially sunk 
into the work by careful hand feeding and then 
allowed to traverse nearly the complete length of the 
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casting. This leaves a small wall of metal—just enough 
to prevent the pieces from falling apart, but not enough 
to make the work of the fitter lengthy and tedious. 
Careful stop setting and manipulation is the keynote 
of this work, and to assist in this latter process a thin 
side and face cutter is used in preference to the usual 
narrow saws. 

Perusal of the drawing emphasizes that designs are 
simple. The clamping arrangements are the easiest to 
incorporate on any fixture, and excepting the initial 
operation and the hook bolt on the following turret lathe 
operation, there is no need to employ subsidiary 
arrangements to hold the components against a location. 
Multiple machining is not always a feasible proposition 
—unless a gap exists between the pieces to allow a 
cutter to sever the details this method is not possible, 
but on those occasions when a similar arrangement to 
that depicted here permits the setting of workpieces 
round a central bore, then speed and accuracy results 
coupled with the important factor that scrap is reduced 
to a minimum. 


Drip Proof Motors with 
Class E Insulation 


Particular care has been given to the design of the 
ventilation system of the Brook drip proof motor type 
C, now available in a range 4 to SOhp. The cooling air 
stream is drawn into the ends of the motor, guided by 
pressed steel air deflectors, which also serve as 
additional protection for the end windings, and after 
passing over the windings, is expelled through openings 
in the yoke casting. The newly amended B.S. 2613, for 
electrical performance with Class E insulation permits 
a maximum temperature rise of 65° C under continuous 
maximum rating conditions. Thus with the use of new 
insulating materials and improved ventilation Brook 
Motors Limited, Empress Works, Huddersfield, have 
been able to effect a considerable reduction in the size 
of motors for any given horse power compared with 
previous designs. 

The terminal box is cast iron with additonal space 
for connecting power cables to the plastic moulded 
terminal board. The box can be rotated to four 
positions as also can the endshields, making mounting 
on floor, wall or ceiling a simple matter while retaining 
the full protection of the drip proof design. 
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Diagram shows the direction of the cooling air-stream which is drawn in at the ends 
of the motor and after passing over the windings is expelled through the side openings 
in the yoke casting 
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Any Questions? We welcome 
inquiries concerning difficulties 
arising out of our readers’ 
general work, for treatment in 
the technique section. The full 
name and address of the writer 
(not necessarily for publication) 
must accompany each communi- 
cation 


technique 


devoted to the discussion of practical problems. Readers are invited to contri- 
bute items from their own experience in matters relating to design, manufac- 
ture and maintenance. Payment will be made for published contributions 











Carbon Production=—From Weeks to 


Minutes 


A process which cuts the manu- 
facturing time of industrial carbon 
products from eight weeks to less 
than eight minutes is in production 
at Lawrenceburg, Tennessee, U.S.A. 
The process has been under intensive 
development by National Carbon 
Company, Division of Union 
Carbide Corporation, for several 
years. The highly automated two 
step method forms carbon products 
to shape in large presses while high 
electrical currents simultaneously 
heat the product to baking tempera- 
ture. 


Carbon technology developed 
during the past 75 years has been 
based on using a mix of carbon flour 
and some form of tar or pitch as a 
binder. The mix was heated to near 
the melting point of the binder, 
cooled, and extruded to shape in 
presses, and then later packed into 
gas-fired furnaces and baked for 
several weeks. Electrical baking was 
not feasible with this mix because 
the coating of the liquid binder on 
the particles of carbon flour made 
the electrical resistance so high that 
extremely high voltages would have 
been required to force enough 
current through the mix to raise it 
to the necessary baking temperature. 


Special processing of the raw 
material has now resulted in blend- 
ing the mix so that enough contact 
is obtained between the particles to 
lower the electrical resistance to a 
point that allows the initial flow of 
current. As the current heats the 
mixture, the binder is melted and the 
pressure of the press forces it 
throughout the mixture. 


The heart of the new system is a 
specially designed hydraulic press 
that operates at several tons per 
square inch. The extreme flexibility 
of the process makes it possible to 
change operating pressures, tempera- 
tures, and cycle timing in varying 
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degrees to produce carbon products 
with a variety of properties. 
Materials for the press pistons 
and moulds to withstand the high 
pressure at temperatures in the 
range of 2000°F had to be 
developed. The problem was com- 
plicated by the need to maintain a 
critical balance between the electrical 
and thermal properties of the 
of the materials, and the require- 
ments were found to vary in 
different proportions for a wide 
variety of product shapes and sizes. 
Although the moulds have to be 
good electrical insulators, the pistons 
must be good conductors, for the 


electric current is conducted through 
them to the carbon mix. 


Low-voltage, high-current power 
transformers supply the current for 
heating. Depending on the size of 
the product being made, the current 
ranges from 3000 to 100,000 amp. 


As the hopper loaded with an 
automatically weighed amount of 
the blended mix moves into position 
over the mould, it ejects the pre- 
viously completed brick from the 
press into a cooler where its 
temperature is reduced to 480° F or 
lower to prevent oxidation. Auto- 
matic conveyors carry the brick 
from the cooler to the machining 
and finished stores area where they 
are palletized and loaded into 
railroad cars. 


Flame Cutting Applications 


Two recent applications of flame 
cutting concern riser cutting at a 
foundry and the replacement of 
casting and forging. 

A riser cutting rig now in use in 
the heavy foundry at the Motherwell 
factory of Clyde Alloy Limited is 
resulting in a saving in time of up 
to 75°/, compared with the former 
method of hand cutting. A problem 
in riser cutting is the placing of the 
casting in a position which is 
accessible to the operator. This 
problem has been solved, however, 
with the introduction of the new 
equipment, which has been supplied 
by British Oxygen Gases Limited. 
An overhead crane lowers the cast- 
ing into position and metal is cut 
with a horizontal and not a vertical 
flame. The head of the rig can be 
adjusted over a wide range to deal 
with varying heights. The head is 
also adjustable both fore and aft. 
The oxy-acetylene cutter can deal 
with material of up to 36 in. dia, and 
the pressure used is I5psi for 
heating oxygen and S0Opsi for 
cutting oxygen. 

Clyde Alloy Limited produce a 
wide range of alloy steels. When 
risers are cut from chrome and 


stainless steel castings, powder is 
sometimes used with oxy-acetylene 
flame in order to get rid of oxide 
which is formed. The rig has been 
of particular value in cutting risers 
from 18 ton chrome/molybdenum 
steel castings which, after fabrica- 
tion, become one half of a turbine 
and are used in connexion with a 
hydro-electric power scheme. 

When the casting leaves the 
mould, an M.C.50 blowpipe removes 
the six main risers, each about 18 in. 
square, and also additional risers 
which are smaller in size. All the 
risers must be removed flush with 
the casting surface. To overcome 
the refractory nature of _ the 
chromium oxide formed during the 
process, iron powder is injected into 
the oxygen stream by an automatic 
dispenser. 

The second example comes from 
the Clydebank factory of Dawson 
and Downie Limited where fabrica- 
tion from steel plate has replaced 
casting and forging from iron for a 
number of components. The firm 
manufactures pumps for a number 
of industries, and over the past two 
years the introduction of flame 
cutting machines, supplied by 
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M.C. 50 blowpipe is seen cutting risers at the Motherwell factory of Clyde Alloy 
.imited 


British Oxygen Gases Limited, has 
effected a considerable saving in 
time. An illustration of this saving 
is the fabrication of pump columns. 
Formerly, a time of approximately 
ten days elapsed before the casting 
was available for machining, prior 
to assembly. Now, however, a 
Beagle profile cutting machine is 
used to fabricate the component 
from steel plate of up to 1in. 
thickness. With the application of 
flame cutting, the component can be 
shaped, welded and ready for 
machining in only 14 days. 

The Beagle machine is used in the 
fabrication of a wide range of 
components which include crank 
case end covers, suction chests, gear 
box doors, filter chamber doors, 
glands, discharge and suction com- 
panion flanges, exhaust companion 
flanges, and crank distance pieces. 
Flame cutting with the aid of the 
machine has also replaced forging 
for such components as crankshafts, 
crankwebs, steam stool flanges, 
pump swivels, oil throwers and 
column palms. Due to the differing 
size and variety of the pumps 
manufactured by the firm, the 
Beagle has proved its value, parti- 
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Beagle profile cutting machine used in the manufacture of component parts for pumps 


at Clydebank factory of Dawson and Downie 


cularly for one-off components 
where the need for template making 
is eliminated. 

With the absence of the need for 
templates, the firm have adopted a 
novel method for shape tracing. A 
sheet of light-coloured mat Formica 
is used to form the tracing table top 
and the shape required to be cut is 
described in actual size in black 
pencil on this surface. This method 
is superior to the former method of 


covering a drawn shape by a sheet 
of clear Perspex and allowing the 
tracing wheel to travel on top of 
the material The use of the 
Formica sheet means that the tracing 
wheel is in actual contact with the 
drawn line and the operator is 
afforded better vision. When another 
shape of different size is required to 
be cut, the * Formica sheet is 
retained since the previous shape 
can be conveniently erased. 


Mydrogen-induced Failure 


The problem of delayed brittle 
failure of high-strength steel has 
become increasingly important, 
particularly in electroplated aircraft 
parts, with the trend toward use of 
higher-strength level steels. Three 
principal observations have been 
made about these failures: (1) there 
is a time delay, after the parts have 
been subjected to load, before 
failure occurs, (2) failure usually 
occurs at loads well below the design 
limit; and (3) hydrogen in excess 
of the residue from the steelmaking 
process is generally necessary for 
failure to occur. The excess hydro- 
gen is usually absorbed by the steel 
during pickling or electroplating. 
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An investigation at Battelle of the 
causes of such failure was conducted 
by C. R. Simcoe, A. R. Elsea, and 
E. R. Slaughter (now with General 
Electric Company). The study had 
as it aim the determination of the 
basic mechanism for such failure. 


On the basis of experimental 
work, the metallurgists reached the 
following conclusions: 


Delayed brittle failures can be 
produced easily in unnotched tensile 
bars if the specimens are continually 
charged with hydrogen while under 
sustained load. 


The ultimate tensile strength 
appears to be the most important 
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metallurgical variable 


brittle failure. 


There is a minimum stress for 
producing a failure. At stresses 
higher than this minimum, the time 
for failure depends on the applied 
stress. 


The minimum stress for failure 
and delay times are functions of the 
ultimate tensile strength, both 
decrease with increasing strength 
level. 


Both the minimum stress for 
failure and the delay times at higher 
stresses are insensitive to variations 
in composition and structure of the 
steel as the latter affect the ultimate 
tensile strength. 


A qualitative relationship has 
been established between hydrogen 
content, ultimate tensile strength, 
applied stress, and time required for 
delayed brittle failures to occur. 


in delayed 


Miniature 
Radiography 

X-rays coupled with photographic 
enlargement of the radiograph are 
proving to be an efficient tool in 
reliability engineering research on 
miniature electronic components at 
Battelle Institute. The technique is 
used as a preliminary check on the 
cause of component failure and 
yields useful information concerning 
failure in about 75°/ of cases. 
Components examined are about 
0°25in. long. The photographic 
enlargements are about 2°5 in. long, 
a 10-diameter enlargement. 


Among the electronic components 
suitable for inspection by this 
method are diodes, transistors, 
capacitors, silicon rectifiers, photo- 
diodes, and possibly some resistors. 
The radiographs will show such 
types of failure as burned out leads, 
displaced capacitor elements, 
reworked leads, and separations of 


many kinds. 
Merle Rhoten, who _ heads 
Battelle’s radiographic laboratory, 


describes the X-ray process as one 
that employs essentially standard 
procedures. But for best resolution, 
he says, one should use a small focal 
spot tube and a focal spot-to-object 
distance of at least 72 in. This tends 
to collimate the X-ray beam so that 
after passing through the object it 
will produce as small a penumbral 
shadow as possible. In addition, he 
suggests the use of high contrast 
fine grain film, since it is from this 
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film that the enlarged photographic 
prints will be made. Rhoten says 
that through use of extremely fine 


Steam Extraction 


grain high contrast film, magnifica- 
tions of up to 50 diameters have 
been obtained. 


from Component Washing Plant 


Situated in the machine shops at 
the Vauxhall works are washing 
machines through which a monorail 
conveyor passes components before 
they go on to subsequent stages. For 
instance, the crown wheel gear of the 
back axle assembly must be washed 
after the blank has been cut, before 
it is passed through carburising gas 
at 925°C for case hardening, then 
clamped in quenching dies to prevent 
distortion while being quenched in 
oil. After another wash to remove the 
quench oil, the parts are then 
tempered, tablasted, ground in the 
bore, matched, lapped and washed 
again, after which mated pairs of 
crown wheels and pinions are meticu- 
lously inspected before joining the 
axle assembly line. 

While the actual washing process 
is not of great duration (taking about 
eight minutes), it is extremely 
thorough. Essentially, the machine 
consists of two sets of sparge pipes 
with special nozzles fitted in the spray 
holes, each pipe forming a rectangle 
through which pass the components 
on the conveyor. When the com- 
ponents pass through the area cir- 
cumscribed by the first seven sparge 
pipes, water at a temperature of 
180°F, laced with a highly active 
detergent, is sprayed under pressure 
upon them so that they are attacked 
from all sides. The fluid from the 
next five pipes is fresh water, at the 
same temperature as the detergent 
solution. 

The water pumped through the 
sparge pipe is heated by coils situated 
in the base tanks to which the liquid 
returns by gravity, and through 
which high-pressure hot water circu- 
lates from the factory process main. 
This high-pressure circulation enables 
the coil temperature to be raised to 
350°F to counteract heat losses in 
the machine. As it is important that 
the temperature of the washing water 
is maintained within a_ small 
tolerance, vapour pressure type 
temperature control valves are fitted 
in the returns. 

This question of maintaining tem- 
perature weights one side of the scale 
of washing machine ventilation. The 
other side is the primary purpose of 
extracting steam. The floor area of 
the engine and axle machine shop 
(194 acres) would appear to reduce 
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this problem to one of secondary 
importance. As the shop houses 
furnaces and other large scale equip- 
ment, however, besides 20 washing 
machines, the humidification, con- 
densation, rusting and discomfort 
resulting from the washing machine 
steam would render production 
difficult. The extractor system must 
therefore, handle a volume of air 
sufficient to keep the shop free of 
steam but without depriving the 
washing machine of its heat. 





This photograph was taken looking over the roof of 
some of the machine shops at the Vauxhall Motor 
Works and shows the motor in the duct of a bifurcated 
fan. The motor itself, while adequately protected 
against the atmosphere is completely isolated from the 
fan duct, therefore allowing the extraction of steam 
and gases to take place, the air-flow by-passing the 
fan motor 


Having made the necessary calcu- 
lations to determine the volume of 
air required, the next problem was 
to decide upon the type and size of 
the fan to be employed. It was 
obviously advantageous for the fan 
motor to be kept out of the air flow, 
owing to the fact that it would be 
laden with steam at a relatively high 
temperature. The type decided upon 
in this installation, therefore, was the 
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One of the washing machines at the Vauxhall Motor 

Works, showing crown wheels and pinions on a con- 

veyor belt. The bifurcated fan motor can be seen at the 
top of the picture 


Keith Blackman Tornado bifurcated 
fan—a direct driven axial fan which, 
designed expressly to handle ob- 
noxious fumes, hot air or other gases 
at normal or relatively high tempera- 
tures, has the motor isolated from the 
airstream in the casing. This is 
achieved by bifurcating or splitting 
the fan case to provide a separate, 
sealed off compartment for the motor 
which is open to the atmosphere. 
This makes the motor readily acces- 
sible and allows it to work in a 
reasonably low ambient temperature. 
The fan can be placed at any con- 
venient point in the ducting and at 
any angle. The cast aluminium- 
silicon alloy impeller is rotated by 
an A.C. squirrel-cage induction 
motor made by the makers of the fan. 


Trouble with 

Deep Drawing 

While going through the December 
issue of the “Mechanical World” 
we came across the treatment of 
difficulties of wall variations in deep 
drawing of 70/30 brass and the 
failure of the heading dies in 
operation. We have experienced 
identical difficulties in deep drawing 
and heading of 70/30 brass com- 
ponents. We successfully overcame 
the problem of wall variation but 
do not agree with the reasons for 
the trouble as given in the article. 
We found that the reasons for wall 
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Fixture to hold hexagon-headed component for tapping 


variation can be divided into two 
parts: 

(a) Improper setting of tools in 

crank press. 

(b) Improper design of tools. 

The following precautions should 
be taken while setting the tools 
to get uniform wall thickness 
components: 

(i) The die bore faces should be 
square to the bore and parallel to 
the bed of the press within very 
close limits. 

(ii) The punch should be set 
vertical. (This is very important and 
improper setting may be the major 
reason for wall variation.) Verticality 
of the punch can be checked by 
indicators at four positions by bring- 
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ing the punch slowly down through 
a predetermined distance. Adjust- 
ment of the punch can be made by 
packing between the punch and the 
adaptor or between adaptor and the 
cross slide. 

Even if after having taken proper 
care in setting the tools, variation 
still persists, then the design of the 
tools on the following lines should 
be investigated: 

(a) By changing the tractrix of the 
cupping die, variation arising with 
this operation can be eliminated. In 
the case of drawing dies, a slight 
change in die angle and the pro- 
vision of a small radius at the 
junction of the parallel portion and 
the taper also helps. 

(b) We have also overcome this 
difficulty by roughening the rounded 
corner of the punches. Any lack of 
uniformity of wall thickness at 
mouth and at the blend point is 
extremely difficult to iron out in 
subsequent draws. Gauging the 
blend point at each draw will be 
found very useful. 

One difficulty we have not been 
able to overcome is the premature 
failure of heading dies. A heading 
die without recess appears to be the 
most likely solution, though we have 
not conducted full scale trials on 
such a die yet—C.M.P. 


Threading Fixture 
Without Clamp 


THE selection of the proper clamping 
device for a jig or fixture is important. 
On it depends a lot: quality and 
quantity of production, ease of 
handling, etc. A case occurred 
recently where in a _ fixture 
there was no clamping device at all 
and nevertheless the workpieces were 
firmly and securely held during 
machining. The fixture was for 
threading the blind longitudinal hole 
of components turned in a screw 
machine from hexagonal stock, with 
two round shanks and a portion of 
untouched hexagonal head as shown 
in Fig. 1. 

The fixture was welded from a few 
pieces of cold rolled steel. It had 
three guiding holes: the bottom one 
for the small round shaft, the middle 
one for the larger round shaft and 
the (chief) upper one for the hex- 
agonal head, the top hole being of 
hexagonal shapeand the others round. 

The workpiece was simply intro- 
duced from above into the fixture and 
was perfectly located and firmly held 
during the threading operation. 

—F. Strasser. 


123 








Seales for Dise Caleulators and 
Caleulators for Practical Formulae 


In this final article the author gives further practical rules for the 
design of special scales, together with explanatory worked examples 


By R. K. ALLAN, A.M.I.Mech.E., M.I.P.E. 


By Rule 9: 

The master scale of s ranges from 0-0086 to 4-6021, 
and / = 100smm. From this master, graduate the 
other scales and write in the major factor values. 

Fig. 32 shows the three calculators combined in one 
instrument. 

For the tangential force at a pulley rim, 








F = $252 H/Rn 
in which 
F = force, lb 
R = radius of puliey, ft 
n=rpm 
H = horsepower. 
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Fig. 32. Combined instrument for three formulae 
By Rule 4: 
log F = log 5252+log H—log R—log n 
By Rule 5: 
Rmax = 5 log 5 0-6990 
Rmin = 0-5 log 0-5 —0 3010 
nmax = 1000 log 1000 3 
nmin = 100 log 100 2 
H max 10 log 10 = | 
H min l log l 0 


F max 5252 x 10/0-5 x 100 = 1050-4 
log 1050-4 = 3-0214 
F min 5252 « 1/5 x 1000 = 1-0504 
log 1-0504 = 0.0214 
By Rule 6: 


Scale F is the longest, say 150 mm long, and 
150 = N(3-0214—0-0214) = 3N 
N= Iss = Wmm. 


By Rule 7: 


—log F+log H —log R—logn 


0 
stock slide 
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The index is variable when there is an even number of 
variables; in this case it shifts along the R scale according 
to the actual value of R in any particular case. 


By Rule 8: 


—log F 0-0214 to 3-0214 


—log R 0-6990 to —0-3010 
(F) 1-0504 to 1050-4 


(R) 5 to 0:5 








—logn 2to3 
tlog H 0 to | 





(n) 100 to 1000 
(H) 1 to 10 





By Rule 9: 


The master scale of s ranges from —0-3010 to 3-0214, 
and / = 50s mm. Graduate the scales from the master 
one, and show the major factor values. 

This calculator is shown in Fig. 33. It could have been 
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Fig. 33. Slide rule for tangential force at pulley rim 


designed on the lines of the top or bottom part of 
Fig. 21, but the instrument would then be about twice 
the length if the scale factor N remained the same. 


The area of an obtuse-angled triangle is given by 


Area A —(b/2 a+ beer)" |" 
Tea . (6/2) a (ore 


By Rule 3: 
(2 A)?/b? = 4 A?/b? = a*—(a?+b*—c?)?/4 5? = 
a*—f?/4 he = a’*—g? h? 
*, 2Alb =—h,. and A =bdhk/2 
Group |: 
By Rule 4: 
(a? it b*—c?)? . f* 
By Rule 5: 


The range of the triangle sides a, b, and c is from | to 
10, and the range of a*, b? and c? is from | to 100. 
f?max = 100+100—0 = 200 fmax = (200)! = 14-142 
f*? min= | (assumed) fmin = | 
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By Rule 6: 


The length of scale f* is to be 200 mm long, and 
200 = N(200—1) = 199 N, say 200 N 











.. N = 200/200 = 1 mm. 
By Rule 7: 
ta*—f* +b*—c? 
stock slide 
By Rule 8: 
—f*, 9to200 (f/f) 0tol4-142 
+b? Oto 100 (b)0to 10 
es. Oto 100 (c)O0to 10 
+a? Qtol00 (a)0to 10 


Although the minimum values have all been given as 1, 
it is convenient to include zero. This does not affect the 
setting because, with all the minimum values of | in 
line, the zero values are also in line. 


By Rule 9: 


The master scale of s ranges from 0 to 200, and 
1 = smm. Note that both a and a?, b and 5?, etc. have 
been put on the scales to show the possibilities and to 
assist in determining the actual values of a, b, etc. from 
their natural number scales. 





Group 2: 
By Rule 4: 
f'/4b% =g? ..f/2b =g, and 
log f—log 2—log b = log g 
By Rule 5: 
f max = 14-142 log 14-142 = 1-1505 
fmin = 1 log | 0 
b max = 10 log 10 l 
bmin = 1 log 1 0 
14-142 
g max => 7:071 log 7-071 = 0-8495 
g min 1/(2x 10) =0-05 log 0-05 —1-3010 
By Rule 7: 


0 = +log f—log g—log b—log 2 
For the remainder see under group 4. 


Group 3: 
By Rule 4: 
a*—g* = fh? 
By Rule 5: 
a*max = 
amin = 
gmax = 7:071* = 50 
g*min = 0:057= 0-0025 
h*max = 100—0-0025, say 100 sh max 10 
h?min = 1 (as there are no minus values) A min = | 


100 
l 


By Rule 6: 


The range of values is covered by group | calculator. 
Therefore, as a* is already on the bottom half of the 
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stock, make the c? scale serve for g*. The f* scale will 
then serve for h? if an index is put on the 5* scale. Here, 
a, g and h have the same signs as a, c and fin group 1]. 


Group 4: 
A = bh/2 
By Rule 4: 
log A = log b+log h—log 2 
By Rule 5: 
h max = 10 log 10 = | 
hmin = 1 log 1=0 
b max = 10 log 10 = 1 
bmin = 1 log 1=0 
A max = 10 10/2 = 50 log 50 = 1-6990 
Amin = 1x1/2 =0°5 log 0:5 - —0-301 
By Rule 6: 


Note first that this formula is similar to that of group 
2, so it is also possible here to make one calcultor serve 
for both groups. Combining the scales of g and A, both 
of which have the negative sign, 


200 = N[1-6990—(—1 -3010)] = 3N, say 4N 
~. N = 200/4 = 50 mm 

By Rule 7: 
For group ll 


— +log f—log g —log b and index 





For group 4, 
_ +Hog h—log A 
stock 
By Rule 8: 


As f and h are positive, and g and A negative, these 
pairs can be on the same scales, but as 5 is negative for 
group 4 and positive for group 2, a double scale of b 
is required. 


+log b and index 
slide 











+log f (or +log A) 0 to 1,1505 
index index 
(forh) 1 to 14-142 
index 
—log b to +log b 1 to 0 to 1 





—1-3010 to 1-6990 
(—b or +b) 10 to 1 to 10 


( gorA ) 0-05 to 50 


—log g (or—logA) 





By Rule 9: 


The combined scale for g and A will serve as a master 
scale, so the range of s is from —1-3010 to 1-6990, and 
/ = 50s mm. 

After graduating the scales from the master one and 
writing in the major factor values, show clearly which 
scale of b has to be used for finding g and A. 

This combined instrument is shown in Fig. 34. When 
using it, set the values of a, b and c on the top calculator 
to find f; then on the bottom calculator, set f and 5 to 
find g. Now, on the top calculator, set g and a to find 
h; and finally, on the bottom calculator, set 6b and h 
to find A. 
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Five variables 


The horsepower transmitted by belts is given by 

H = DN E W/126,000 
in which 

D = pulley diameter, in. 

N =rpm 

E = effective belt pull per inch of width, Ib 

W = belt width, in. 

H = horsepower 


By Rule 4: 
log H = log D+log N+log E+log W—log 126000 

By Rule 5: 

Dmax = 30 log 30 = 1-4771 
Dmin = 3 log 3 = 0-4771 
Nmax = 2000 log 2000 = 3-3010 
Nmin = 100 log 100 =2 
Emax = 70 log 70 = 1-8451 
Emin = 30 log 30 = 1-4771 
Wmax = 5 log 5 = 0-6990 
Wmin = | lo 1=0 


Hmax = 302000 70% 5/126,000 = 166-7 
log 166-7= 2:2219 

H min = 3100 30 x 1/126,000 = 0:07143 
log 0-07143 = —1-1461 




















+log E 1-8451 to 1-4771 








+log D 0-4771 to 1-4771 
70 to 30 (E) 
(D) 3 to 30 
By Rule 9: 


The master scale of s ranges from —1-1461 to 3-3010, 

and / = 50s mm. This calculator is shown in Fig. 35. 

The permissible steam pressure in a boiler with flat 
plates supported by stays is given by 


P = C(t—1)*/(a*+65?) 
in which 
P = steam pressure, psi 
t = thickness of plate, units of -4 in. 
a = distance apart of the stay rows, in. 


b = pitch of the stays in the rows, in. 
C = factor based on the method of fixing the stays 
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Fig. 34. Combined instrument for area of obtuse-angled triangle 


By Rule 6: 
The longest scale is H, and to be 200 mm long, and 
200 = N[2-:2219—(—1 -1461)] = 3-3680N 
*, N = 200/3-3680 = 59 approx, say 50 mm 

















By Rule 7: 
_ xlog H+log D_+log N+log E 
stock slide 
+log W and index 
slide 
By Rule 8: 
—log H —1-1461 to 2-2219 
index index 
(H) 0:07143 to 166-7 
index 
+log W 0-6990 to 0 
+log N 2 to 3-3010 
5 to 1(W) 





(N) 100,to,2000 


126 





7 TTTTT 
c 100 | 


Fig. 36. Slide rule for boiler steam pressure 





By Rule 3: 
P = C(t—1)?/(a?+b*) = C(t—1)*/f 
Group |: 
By Rule 4: 
a*+b* =f 
By Rule 5: 
amax = 10 a’max = 100 
aim = 5 amin = 25 
bmax = 10 b*max = 100 
bmn = § b'min = 25 
fmax = 100+100 = 200 
fmin = 25+ 25= 50 
By Rule 6: 


The maximum scale length of f is to be 150 mm, and 
150 = N(200—S0) = 150N 
*.N = 150/150 = 1 mm 





By Rule 7: 
—f+a* +b* and index 
stock slide 
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By Rule 8: 

—f 50 to 200 (/f) 50 to 200 
index index index 

+b? 100 to 25 10 to 5 (b) 
+a? 25 to 100 (a) 5 to 10 
By Rule 9: 


The master scale of s ranges from 25 to 200, and 
/=smm. 


Group 2: 
P = C(t—1)*/f 
By Rule 4: 
log P = log C+2 log(t—1)—log f 

By Rule 5: 
C max = 100 log 100 = 2 
Cmin = 50 log 50 1 -6990 
tmax = 21 (t—1)*max = 400 

log 400 = 2-6020 
tmin = 5 (t—1)*? min 16 

log 16 = 1-2042 
fmax = 200 log 200 = 2-3010 
fmin = 50 log 50 = 1-6990 


P max = 100 x 400/50 = 800 
Pmin = 50x 16/200 = 4 
By Rule 6: 


P has the longest scale and is to be 150 mm long, as 
for Group 1. 


150 = N(2:9031—0-6021) 
. N = 1580/3 = 50 mm. 


log 800 = 2-9031 
log 4 =0-6021 


= 2-3010N, say 3N, 

















By Rule 7: 
—log P+log C +2 log(t—l)—log f 
= : 
stock slide 
By Rule 8: 
—log P 0-6021 to 2-9031 
+2 log(t—1) 1 -2042 to 2-6020 
(P) 4 to 800 
) 5S: Zi 
—log f 1 -6990 to 2-3010 
+log C 1 -6990 to 2 
( f) 50 to 200 
(C) 50 to 100 
By Rule 9: 


The master scale of s ranges from 0-6021 to 2-9031, 
and / = 50s mm. This combined instrument is shown 
in Fig. 36. 


The horsepower of friction wheels is given by 

H = D N W P f/126,000, which is the same as that 
for Fig. 35 except that 
P f has been substituted for E. Here 


= friction wheel diameter, in. 

N =rpm 

W = width of friction wheel contact surface, in. 
P = pressure per inch of width of wheel, Ib. 

= ai 
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By Rule 5: 


P max = 233-3 =1log 233-3 = 2-3680 

P min = 200 log 200 = 2-3010 

fmax = 0-30 log 0-30 = —0-5229 

fmin =0-15 log 0-15 = —0-8239 
By Rule 6: 


As the ranges are the same as for Fig. 35, and the 
max. scale length is also to be the same, N = 50 mm 
as before. 


By Rule 7: 


The slide arrangement differs from Fig. 35 because 
of the extra variable, and the log f scale now takes place 
of the index. 


—log H+log D +log N+log P 


























ia stock slide 
+log W+log f 
slide 
By Rule 8: 
—log H —1-1461 to 2-2219 
+log f —0-8239 to —0-5229 
(H) 0-07143 to 166-7 
(f)90-15 to 0-30 
+log W 0-6990 to 0 
+log N 2 to 3-3010 
5 to 1 (W) 
(N) 100 to 2000 
+log P 2-3680 to 2-3010 
+log D 0-4771 to 1-4771 
233-3 to 200 (P) 
(D) 3 to 30 
By Rule 9 


The master scale for Fig. 35 is suitable as the scales of 
H, W, N and D are exactly the same as before. 

This calculator is shown in Fig. 37, and it will be seen 
that the scales have been arranged to show that the 
length of the longest scale (H) is eqdal to the sum of the 
lengths of the other scales. This is a good scheme but, 
as seen in Fig. 35, it is not essential, as previously 
explained under Rule 8. 

Fig. 38 shows the same calculator in disc form. The 
same pairs of variables move relative to each’ other as 
in Fig. 37, namely, H and f, W and N and P and D. 
The layout is based on the scheme above, and the 
numbers are arranged around the discs in the manner 
described under “‘Disc Calculators”, the smallest disc 
being coupled by its projecting arm to the scale of D 
on the stock. 


Some further suggestions 


The reader who has studied the working set out for 
each of the example calculators in the preceding section 
should now be in little doubt how to go about designing 
and constructing instruments for his own purposes. 
Even though he has not been painstaking enough to 
follow through the procedure for each and every one, 
the examples detailed are good for reference as a guide 
to designs of a similar kind. When familiar with the 
procedure, short-cuts will become obvious. 
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Calculation of the lengths / for each graduation of the 
master logarithmic scale is not a very big task with a 
table of logarithms before one, the slightly tedious part 
being the multiplication of these values by the scale 
factor N. With N in millimetres it is easy to mark off the 
lengths / with reasonable accuracy by the use of a 
millimetre rule, or on millimetre squared paper, because 
of the fineness of the divisions. If preferred, however, a 
rule graduated in hundredths of an inch, with its still 
finer divisions may be used instead, but this may be found 
hard on the eyesight unless a magnifying glass is used. 


In the course of time a collection of scales of different 
lengths will be gathered together and retained for future 
use, thus eliminating the most arduous part of the 
procedure. 
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Fig. 37. Slide rule for horse-power of friction wheels 





Fig. 38. Disc calculator equivalent to Fig. 37 


Provided that the scale length is suitable, logarithmic 
charts are available from which the scales can be marked 
off without further ado. 


The more usual lengths of slide rule scales are 10 in., 
250 mm, 5in., 125mm and 100 mm, and any of these 
alternatives would serve the purpose admirably. Also, 
they could be enlarged or reduced photographically to 
the length required. Unfortunately, logarithmic circular 
scales are not so easily come by, and it will usually be 
necessary to make them. 


Another common expedient is to make up a large 
master logarithmic chart like Fig. 39 from which any 
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scale length within its range can be selected. From the 
properties of similar triangles 


Li, =ailz, ..4=tala, ... @ 


To avoid congestion in this small diagram, drawn 
with N = 100mm only, the diagonals of the minor 
graduations have been omitted. Lengths would be 
transferred to the calculator scales by means of dividers. 

Furthermore, this master chart can be used for plotting 
power scales. 
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Fig. 39. Master log scale 





3 


Fig. 40. Master disc log scale 
Since log c'/M = (1/M)log c, then from equation (24) 
i= G/M = fee, «: 1M = xix, ond 
VoSeie |. ws le et sl DD 
For example, let M=3, c=5, /, = 100mm and 
x, = 150mm. Then 


4 = x,/150 ..x, =50mm and /, = 100 50/150 = 

33-33. 
In this case since /, represents the cube roots of c relative 
to /,, conversely, /, represents the cubes of c relative to /,. 
These are the relative values of the two scales when used 
in a calculator. Do not get confused by thinking of them 
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is fixed comparative scales, for then the reverse of the 
above is true, but only when the origins are coincident. 


A similar master scale for disc calculators is shown in 
Fig. 40 with a reverse scale graduated on the inner 
periphery. With this type of master, if it were turned over 
to get the reversed scale, the graduations would, of 
course, be hidden. 


Master scales are not really necessary for graduating 
primary and reciprocal scales as the lengths can, generally, 


Fine lines should be used for the graduations, and every 
care taken that they are accurately placed. 

When the calculators are made up from stiff, smooth- 
surfaced paper or cardboard, some kind of protective 
covering is advisable if they are to be used frequently. 
Transparent cellulose varnish is very good for the 
purpose, and especially suitable for disc types. A better 
way for slide rule types is to cover the whole face with 
a sheet of not too thin celluloid or Perspex, for this has 
the added advantage of keeping the slides nicely in place. 

Concluded 





be calculated mentally and immediately marked. 


Dust Extraction for Hand Grinders 


One of the problems involved in the 
design of dust extraction equipment 
is to ensure the least inconvenience 
to the operator of the dust making 
tool. A particular case in point is 
that of portable grinding equipment 
for fettling work where a highly 
efficient dust extraction is demanded 
without impairing the approach to 
the work. With the three recently 
announced additions to its range of 
dust extraction devices the Dustuctor 
Company Limited, Hayle, Cornwall, 
have maintained these ideals as far 
as possible. 


The extractor developed for use . 


with conical or tapered wheels for 
internal grinding and fettling opera- 
tions is illustrated in Fig. 1. Dust 
control at the periphery of the 
wheel being impossible, the head is 
designed to employ the actual 
surface being ground as a dust guide 
and consists of a sheet metal cut- 
away extractor cowl attached to 
the neck of the grinding head, just 
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behind the wheel. Extractors are 
available for any of the known types 
of small high speed wheel, driven 
either by compressed air, electricity, 
or flexible shaft. 


The larger size cone wheel 
extractor heads, for use with wheels 
up to 3in dia extract 40cfm of air 
at a depression of Sin. of mercury. 
Smaller heads for use with mounted 
points on jin. spindles require 
10 cfm of air at the same suction. 

The extractor head for radial hand 
grinders, Fig. 2, has been so designed 
that the operator has almost full sight 
of the wheel and the work and com- 
prises a small head and set of steel 
discs in contact with the work; the 
latter help to check and divert the 
dust stream. Fine dust which is 
carried round the periphery of the 
wheel is stripped by the aerofoil 
vane and ports on the face of the 
extractor head. The latter carries a 
tungsten-carbide insert to withstand 
accidental wear when adjusting. 


Extractor heads are made in the 
standard width of I}in. (29 mm) 
between side plates which will fit 
most types of portable hand grinders 
and can be adjusted to suit all 
wheel diameters from 3 to 8 in. 


For large swing-frame grinders 
the head shown in Fig. 3 consists 
of an elongated duct clamped in 
position near the trailing edge of the 
wheel. Once fitted it is not disturbed 
by wheel changing, and requires only 
readjustment as the wheels wear to 
give optimum placing of the dust- 
stripping ports. The ports are pro- 
tected against clogging, the heavy 
particles being deflected by aerofoils 
while the dangerous respirable dust 
passes into the extraction duct. 
Extra ports deal with peripheral 
dust. 


These heads are made for the 
standard wheel diameters in 


common use and in varying widths. 
Dust laden air is extracted through 
a 2 in. dia rubbef hose, 250-300 cfm 
at 5 in. of mercury depression being 
required for efficient operation. 





Dust extractors developed for special types of power grinders, Fig. 1 (left) for use with conical or tapered wheels, 
the inset above shows the extractor cowl and nozzle. Fig. 2, centre extractor head for radial hand grinders. Fig. 3 
(right) extractor in the form of an elongated duct for large swing-frame grinder 
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Automatic 
Telephonist 


GRACE, the automatic telephonist in- 
troduced by the Post Office this year 
does the work of several operators. It 
renders the routing and charging of calls 
entirely automatic, and it would seem 
without possibility of error. Key items in 
the electronic equipment are ‘““memories” 
which store incoming information and 
apply it under the direction of a 
““memory” containing all the rules and 
charges. 


HE lower telephone charges introduced this year 
result from a new system under which exchanges 
are grouped and all exchanges in a group have the 
same charges. The simplified system paves the way 
for automation of the trunk service which will follow 
later and effect big operational and administrative 











Section of an electronic register, showing construction, cold cathode tubes, and 
r components 


economies. For trunk dialling by subscribers, a system 
of national numbers will be required. 

The new equipment devised by Post Office engineers 
is known as GRACE—Group Routing And Charging 
Equipment. It interprets numbers dialled, routes the 
call to the exchange required, dials the numbers wanted 
—often over hundreds of miles—and controls the 
charging of the calls. 

The equipment performs automatically the functions 
which the trunk operator now does manually in setting 
up a call. It notes the number dialled by the caller 
and decides the correct route and charge rate. It then 
selects a route to the required exchange, and when the 
called subscriber answers it records the charge on the 
caller’s exchange meter. 
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Photos by courtesy of H.M. Postmaster-General 
Main equipment showing the electronic register and translators 


The equipment has three main parts, call chargers, 
registers and translators, the number of these varying 
with the number of calls to be dealt with. 

To make an automatic trunk call the caller dials 
the national number of the person to whom he wishes 
to speak. The first digit of all national numbers is ‘0’ 
and receipt of this digit by the exchange equipment 
causes the call to be connected to a call charger. 

The call charger associates itself with a register and 
the remaining digits of the number are received and 
stored in the register which forms a memory for this 
information during setting up of the call. The first 1, 
2 or 3 digits received by the register identify the distant 
group. It is the function of the translator to inspect 
these digits and deduce from them the route and charge 
rate for the call. The translator is the brain of the 
system and incorporates a permanent memory giving 
details of the routes and charge rates for calls from 
the originating exchange to all other groups in the 
country. 

The digits stored in the register are referred to the 
translator which examines them, identifies the exchange 
code, selects the appropriate route and charge rate for 
the call and passes this information back to the register. 

The information is in the form of a charging rate 
digit and from one to five routing digits. To avoid 
having to provide storage capacity in the register for 
all these digits at once, it is arranged that they are 
passed to the register one at a time as required. The 
register uses the digit supplied by the translator to 
further the setting up of the call and then makes a fresh 
demand for another digit, indicating to the translator 
which one is required. The time taken by a register 


MECHANICAL WORLD, March, 1958 





a 


a a a a aa 


Hn P= aA Fy 


a a a et oe ee: | 


~~ Ff 7 DH Aes SS! Uhl CULT 


oc o> 








to use a digit is far greater than the time the translator 
takes to supply it. The translator is therefore freed 
between demands for use by any other register requiring 
its services. 

The first digit returned to the register from the trans- 
lator is used to select the appropriate charging rate in 
the call charger. Subsequent digits are used by the 
register to operate switches in the originating and distant 
exchanges to complete the connexion. When the 
connexion has been completed the register is released 
and made available for use with other call chargers in 
setting up further calls. 

The call charger remains connected throughout the 
call and when the called subscriber answers, levies the 
charge by operating the caller’s exchange meter 
periodically at intervals of time depending on the 
distance between the calling and called subscribers 
charging groups. 

The equipment has been developed in two different 
forms, one using conventional electro-mechanical 
components—mainly uniselectors and relays—and the 
other using electronic techniques. The electronic 
version will be employed in the first installation at 
Bristol and the following description refers to this type 
of equipment. 

The electronic equipment is based on the use of cold 
cathode tubes. The Post Office have been experimenting 
with the use of these tubes in telephone equipment for 
several years and experience has shown that very 
reliable service can be obtained. The ‘voltage transfer’ 
method of using cold cathode tubes has been adopted. 
With this method the output potential from one tube is 
sufficient to strike another tube, the potential being 
controlled by rectifier gates. Rectifier gating permits 
combinations of tubes to control the striking of another 
tube without mutual interference. Miniature selenium 
rectifiers are used to form the gates. 


Register 

Digits received by the register are in the form of 
dial pulses—a train of pulses for each digit. These 
pulses are counted on the incoming counter which is 
a chain of cold cathode tubes. When a pulse train 
ceases the number of pulses counted is stored on five 
tubes in ‘two out of five’ code by striking the appro- 
priate two tubes. The incoming counter is then reset 
ready to count the next digit and a second counting 
chain is stepped to keep check of the number of digits 
received. Up to nine digits may be received and each is 
stored on a separate group of five tubes, requiring 45 
tubes for digit storage. Digits to be transmitted by the 
register are recived from the translator and stored 
temporarily on the counting chain tubes of the outgoing 
counter. The register then generates pulses—like those 
generated by a dial—and as each pulse is transmitted 
it is counted by the outgoing counter until the correct 
number has been transmitted. The register then receives 
the next digit to be transmitted from the translator 
and as soon as the ‘inter train pause’ switching period 
has expired, this digit is transmitted. 


Translator 

The electronic translator can deal with a register in 
a few milliseconds. This high speed of operation permits 
the translator to be connected to a register at regular 
intervals, whether the register requires the translator 
or not. The translator acts as a common control. Each 
time it is connected to a register it can decide what 
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action, if any, is required. This common control 
arrangement permits a simple design of register since 
the register is merely a slave acting on instructions 
from the translator. Registers are connected in sequence 
and up to 40 may be controlled by one translator, 
each register being connected once every two-thirds of 
a second. 

It will be appreciated that since a translator is 
common to as many as 40 registers a faulty translator 
could seriously disrupt service to subscribers. It is 
arranged therefore that any misoperation is detected by 
check circuits and causes a standby translator to take 
over service automatically. Thus in the rare event of 
a translator developing a fault only one call can be 
affected. 


Construction 

The equipment is mounted on standard sized tele- 
phone racks approximately 10 ft 6in. high and 4 ft 6 in. 
wide. Racks for the electronic equipment are box 
section and divided into cubicles catering for 20 
registers per rack or three translators per rack, 
Equipment within a cubicle is mounted on ‘leaves’ 
which are hinged together at the rear to form a ‘book’. 
Cold cathode tubes are mounted at the front of the 
leaves so that their glow can be observed through the 
red tinted front cover. Access to the equipment for 
fault location can be obtained by opening the front 
cover and parting the leaves at any desired position, 
free space at either side permitting the leaves to be 
opened to a wide angle. If work has to be carried out 
on the equipment it may be unplugged and removed 
from the rack. 


Initial installation 

The initial installation at Bristol will comprise 66 
registers and three translators. Two of the translators 
will be in service normally, the third acting as standby 
for either of the other two. This equipment can handle 
about 6000 calls per hour, and can establish connexion 
to the called subscriber within a few seconds of 
completion of dialling. 

The system has been devised by Post Office engineers 
and equipment for the initial installation has been 
designed and developed in co-operation with the 
General Electric Company Limited. 








DRIFTING TOOL SETS—An alternative to sawing when breaking through a chain 
of drilled holes is the use of Holex drifting tools now available in sizes from 2 to 10 
mm dia. The body of the tool with a projecting tapered fin is hammered through each 
hole in turn to break through the intervening material. U.K. suppliers are Trend 
Industrial Equipment Limited, 5 The Ridgeway, Stanmore, Middlesex 
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Double-duo Mill 
for Rolling 
Tool Steels 


rolling mill plant at 


Modernization of 
and Newbould Limited. 


Sanderson Brothers 


HE programme of modernization now in progress 

at the Sheffield works of Sanderson Brothers and 
Newbould Limited reached an important stage when a 
104 in. double-duo mill made by The Brightside Foundry 
& Engineering Company Limited was recently brought 
into operation. The new mill will finally replace a 14 in. 
and a 10in. mill which have been steam driven since 
1914 by a pair of horizontal mill engines. However, the 
latter has been kept in operation during the construction 
of the new mill, but once it is in full production 
the old plant will be dismantled to provide space 
for additional billet furnace capacity. Of the old 
steam plant it may perhaps be of interest to record a 
brief note—each mill was driven by a horizontal tandem 
compound condensing engine built by well known 
engine builders of their time, Galloways Limited of 
Manchester and working at 150psi the cylinders 
measuring 174in. dia (h.p.) and 33in. dia (lp.) xX 
3 ft 6in. stroke developed S00 ihp. With a crankshaft 
speed of 72-120rpm the mills were driven at 120- 
200 rpm through rope drive flywheels and pulleys. 

For the new mill electrical power is taken from a 
works sub-station by means of an 11 kV feeder to a 
transformer feeding a steel tank rectifier giving a d.c. 
















Contrasts in prime movers 
—top left, the Galloway 
horizontal tandem com- 
pound condensing engines 
which dreve the old 14 
and 10 in. bar mills; and 
bottom left, the 500 hp 
500V_ dic. 
reduction gear for the 


motor and 


new mill 


Fig. 1. (below) Double- 
duo arrangement of rolls 





The second pass—roughing stand of the 104 double duo mill 


output of 420 kW at 500 V. This in turn passes through 
appropriate control equipment in the mill sub-station 
to the 500 hp 500 V 300/900 rpm d.c. mill motor made 
by The English Electric Company Limited. A control 
desk is provided adjacent to the roughing stand equipped 
with a load indicating ammeter, speed control regulator 
and meter, and an emergency stop button. 

The mill which will be used for mixed rolling work 
including high speed steels, tool and alloy steels has five 
stands, the last three of which can be used for finishing. 
It is designed to handle bars up to 60ft in length and 
to roll sizes from } to 1} in. round and equivalent bar 
sections and flats up to 3in. wide. The rolling speed 
is 300/900 fpm. Two existing buildings have been joined 
to accommodate the mill and the general arrangement 
shown in Fig. 2, permits a ready transfer of finished 
material to the heat treatment department. 

The double-duo design has the advantage of better 
size control, elimination of dead passes, and the flexibility 
in operation desirable for the class of work undertaken. 
The roll arrangement of a double-duo mill is shown 
in Fig. 1. There are two pairs of rolls, A-B and C-D, 
so that in effect each roll housing contains two two-high 
mills but running in opposite directions. The bar enters 
through the rolls C-D and is returned through rolls 
A-B which are so arranged that the bar can emerge 
without fouling roll C. An obvious advantage is that 
wear on the top and bottom rolls of each pair will tend 
to be even, as compared with the three-high mill in 
which wear on the middle roll is twice that of the wear 
on the top and bottom rolls. 

The roll train is driven through a reduction gear 
drive with input and output flexible couplings, to the 
combined mill pinions and diagonal gear set. The five 
stands of double-duo roll housings are connected by 
universal type mill couplings with provision for the 
installation of a sixth stand of rolls if required. The 
roll housings are of Hitest cast iron, fitted with cast 
steel chocks and roller bearings. The top rolls and 
their chocks are balanced by springs and suspension 
bolts, adjusted vertically by forged steel screws operated 
by swivel levers and notched discs. 

Cooling water is pumped to tanks fitted on each 
housing. The water level is controlled by a_ ball- 
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Left, finishing 60 ft lengths on the new mill. In the foreground may be seen the chain type skids and the live roller conveyor. Right, the Platt hot reeler, straightening racks 
and slow cooling furnaces 


operated valve in each tank and the water is directed 
on to the rolls by flexible hose, carrying the scale into 
a collecting pit which can be cleared as required. To 
facilitate roll changing, spare housings are provided to 
enable two complete stands of rolls to be prepared 
whilst the mill is in operation and arrangements will 
be made for fitting the roller bearings into the rolls 
by means of oil injection in a dust free fitting shop. 

At present billets are heated in a continuous-type 
pulverized fuel fired furnace which served the previous 
10 in. mill and are transferred to the roughing stand 
by a live roller conveyor. Hot cogging shears are 
installed adjacent to the roughing stand. 


On the outgoing side of the mill the bars which may [ 


be finished on any of the last three stands are moved 
across the floor by seven power operated chain type 
skids to another live roller conveyor feeding the finished 
material to the hot saw. This machine is fitted with a 
36in. blade and the saw pendulum actuated by self- 
contained hydraulic mechanism but it is intended to 
install a Mubea hot shear capable of cutting bars up to 
a maximum of 2 in. round or 2 in. square. 

On leaving the hot saw, bars pass on to an outgoing 
live roller table. Bars and flats not requiring slow 


Fig. 2. General layout of the 104 bar mill and cooling and reeling pit. A, 500 hp 
motor. B, starting gear. C, gearbox. D, pinions. E, duo-mill rolls. F, control desk. 
G, skids. H, roller conveyors. J, hot saw. K, shears. L, tables. M, reeling machine. 
N, slow cooling furnace. P, cooling tubes. 


cooling or reeling are transferred to a straightening 
rack from which they are subsequently removed by 
overhead crane. Bars for reeling are transferred to a 
second rack to be passed through the Platt hot reeler. 
Bars requiring furnace cooling are charged into a gas 
fired slow cooling furnace, positioned opposite the end 
of the live roller conveyor from the shears. Other 
material for retarded cooling can be passed into a nest 
of slow cooling tubes surrounded by insulating powder 
and cased in. Finished bars are then removed by over- 
head crane to a despatch section at the end of the mill. 
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Manufacturing Techniques 


for Reactors 


Some of the methods used in the United States to make parts and 
equipment for a sodium-graphite nuclear reactor. 


N preparing for the construction of the Santa Susana 
Mountains experimental sodium-graphite reactor the 

engineers of Atomics International and other divisions 
of North American Inc. have given much time to the 
experimental development of methods of working 
materials and adopting and extending methods of 
fabrication and handling. 

Liquid sodium has efficient heat transfer qualities and 
is used as the reactor coolant. Masses of graphite are 
used as the moderator but have to be separated from the 
sodium to prevent penetration of the graphite and 
interruptions of the reactions. Zirconium was selected to 
sheath the graphite blocks because of its strength and 
heat resistance and because it does not absorb enough 
neutrons to affect reactor operation. 

The zirconium cans, about a foot across by 10ft 
long, had to be accurately shaped, fitted and welded into 
place around the hexagonal graphite blocks. Three years 
of experimentation in every step of the process from 
forming and machining to welding and cleaning were 
necessary before a satisfactory solution was reached. 

Zirconium was readily available only in six and a half 
inch widths, which were first formed into shape. 
Ordinarily in metal work final machining would then take 
place after which the piece would be buffed, but this 





Machining graphite. The hose is a vacuum line to remove dust 
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Weld on a stainless can, used to shield graphite moderator blocks in the reactor, 
being checked for leaks with a die penetrant 


procedure had to be reversed since a liquid honing process 
(sand-blasting with a liquid base) used for buffing was 
rounding-off the finely squared welding edge. Following 
the honing and machining, the piece was ready for actual 
welding. 

Heliarc welding was used—welding by electrical arc 
and without any type of filler material in the weld. To 
prevent oxidation both top and bottom surfaces of the 
material had to be blanketed with an inert gas such as 
argon or helium during welding. 

Different problems were faced in handling the graphite 
blocks to be inserted in the zirconium sheaths. For 
reactor use, the graphite must be very pure and free from 
foreign material in order to prevent it from contaminating 
the reactor and to prevent oxidizing action within the 
zirconium can. 

The graphite blocks are in pieces about a foot square 
and about four feet long. Since the material, even after 
compression, is highly porous and has approximately 
25% voids it must be produced in an atmosphere of inert 
gas to reduce impurities. It is then milled to its hexagonal 
shape and in most cases a hole approximately three 
inches in diameter is drilled through its length. This hole 
is to accommodate the stainless steel cylinders containing 
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Experimental welding in a vacuum 


fuel elements, coolant materials, or experimental 
assemblies which are placed in various locations and in 
varying numbers in the reactor core. 

During experimental machining elaborate precautions 
were taken to safeguard the purity of the graphite blocks. 
Machines near the laboratory were stopped in order to 
settle any lubricating oil in the air, the room itself was 
closed and the technicians handling the material wore 
special clothing, gloves and surgical masks to avoid 
contaminating the graphite. Machining the blocks was 
done in a continuous stretch, sometimes as long as 
12 hours without a break, in order not only to avoid 
contamination but also to maintain consistent atmos- 
pheric conditions. Both before and after machining, and 
even during short pauses in the machining itself, the 
blocks were wrapped in aluminium foil. The special 
clothing worn by the technicians was laundered in 
detergents free from boron, a lesser element which 
seriously affects reactor operation. 

Graphite, used to moderate or slow down the neutrons 
which cause the uranium fuel to fission, is much used in 
other types of reactors. In some of them the graphite 
logs are stacked like cordwood to form a solid reflector 
for the neutrons and an accurately machined hole must 
be bored into the stack to house the fuel elements and 
control rods. 

One of the most critical segments of a nuclear reactor 
is the complex systems of pipes, tubes, thimbles, channels 
and ducts which carry fuel, coolants, and radioactive 
wastes. Stainless steel, because of its strength and 
resistance to heat and corrosion, was the material 
selected and here again welding problems arose, particu- 
larly because of the absolute accuracy and precision 
necessary to guarantee completely leak-proof welds. The 
Stainless steel heat exchanger system, which pumps 
liquid sodium into and out of the reactor core cavity, 
will be covered during reactor activity with a concrete 
slab 5 ft thick and the area in which the heat exchanger 
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Welding intricate wiring on an in-pile loop, used to test experimental fuel elements 
inside the reactor 





Helium is sprayed along a weld in a check for leaks. Sensitive instruments will 
register the presence of very minute leaks 


rests will be pumped full of nitrogen to minimize oxida- 
tion. A leak in a stainless steel line there would not only 
force the reactor to be shut down, but repair problems 
would be complicated. Highly specialized welding 
techniques, again using heliarc welding and the blanket 
of inert argon or helium, are part of an overall process to 
ensure maximum service. 








Each section of pipe is put through a cleaning process. 
Steam from softened water, mixed with a boron-free 
cleaning solution, is first blown through each pipe for 
about 30 minutes, followed by another 30 minutes 
using the soft-water steam without the cleaner, then 
finishing with a rinse of distilled water. Tests on this 
distilled water as it leaves the pipe must show a minimum 
of impurities or the pipe goes through the whole process 
again. Hot air is then blown into the pipe to dry it and it 
is filled with helium and sealed until ready to be welded 
into place. 

The metal parts that go into a nuclear reactor range 
from 49,000 lb giants to hair-like thermocouple wires 
which require a magnifying glass to see. In the heart of 
the reactor core, in the centre of the graphite blocks 
within the zirconium cans are the cylinders containing 
the fuel elements, coolants and experimental assemblies. 
Many of these assemblies have thermocouples which 
record heat and radiation activity, positioned every few 
inches along the cylinders. The welds which hold these 
thermocouple wires to the cylinders must not only be 
strong, but must also be clean and accurate, since any 
lumping or concentration of metal at the weld point will 
alter the heat and radiation readings relayed by the 
thermocouple. 

Still another welding technique was perfected to meet 
these problems—by the use of a ““home-grown”’ control 
unit to regulate the amount of current and provide a 
constant source of power, it was possible to adapt a 


method of spark weiding which provides an instantan- 
eous and accurate weld. 

Many complex testing operations had to be developed 
and adapted before the experimental welding could be 
considered efficient and serviceable enough for practical 
use. Every inch of every weld is carefully X-rayed; bend 
and twist tests are employed; dye penetration tests, in 
which a leak will change the colour of the dye, are used 
on certain welds. In testing for leaks on the completed 
zirconium cans, the cans are first pumped out to create a 
near-vacuum, then helium (because as a light element it 
finds leaks so easily) is passed over each weld while a 
highly sensitive gauge indicates the presence of any 
minute leak, which might be so tiny as to amount to a 
small part of a cubic centimeter in 30 days. 

As complicated and involved as they are, the problems 
of materials and fabrication of parts are not the only 
stumbling blocks to progress in construction of a nuclear 
reactor. Plain ingenuity and inventiveness have provided 
the answers to some questions—such as the operation of 
the “‘hot cells”—heavily shielded rooms where irradiated 
materials and test elements from the reactor core are 
unloaded, taken apart and studied. Four foot thick 
walls, in which are set windows with the heaviest leaded 
glass sheets ever manufactured, protect the technicians 
and scientists who work around the hot cell. In order to 
handle and dismantle parts in the hot cell, mechanical 
arms and hands, which duplicate the movements of the 
operator outside the room, are used. 


Construction at Berkeley 


— an outline of a year’s work 


ONSTRUCTION of the Berkeley Nuclear Power 

Station for the C.E.G.B., by A.E.I1—John Thompson 
and their Associates—Balfour Beatty and John Laing 
Limited, has now been in progress for a full year. In 
contrast with the Bradwell Station, the pressure vessels 
for the reactors at Berkeley are being erected in situ 
inside the thermal shield and no greater lift than 15 tons 
is required throughout the emplacement of this 1000 
ton unit. Welding 3 in. thick plates, a technical advance 
of some magitude, is being carried out in a temperature 
controlled by louvres fitted into screens over the gas 
ducts which enter the bottom of the welding chamber. 
The chamber is completed by the temporary fitting of 
a circular roof to the thermal shield, this being raised 
from time to time to allow the lowering of the 10 ton 
barrel plates of the pressure vessel. 

The lower dome of the pressure vessel for reactor 
No. 1 was moved into position inside the thermal shield 
on October 20 last year. In order to gain time whilst 
the reactor foundations were being prepared the lower 
dome for this pressure vessel was welded in a temporary 
welding shop on site and was run into position on 
tracks. 


The pressure vessel for reactor No. 2 is being 
fabricated in situ from the start and at the beginning 
of January this year the plates for the bottom dome 
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had been laid in position on a cradle inside the thermal 
shield and the temporary roof to protect the work was 
being placed in position. 





A view of the two reactors under construction at Berkeley showing the cranes used 
in erection. The compressor in the foreground is a C: lidated P: ic rotar) 
vane type 
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The compressor house operated by Balfour Beatty Limited to service the eight 
headings being driven under compressed air. The machines are Consolidated 
Pneumatic type TB, TCB and PB 


Around the thermal shield of reactor No. | the 
concrete biological shield is being poured. Finished 
thickness of the shielding will be 8 ft 6in. at the sides 
and 10ft 6in. at the top, the extra thickness being 
required to compensate for voids required for control 
gear. Rings of 3 ft depth are being poured at one time 
and consolidated, the concrete being raised in bottom 


discharge ships raised by the two Butters Monotower 
cranes servicing the reactor construction. 

The next major construction phase at reactor No. | 
will be the raising into position of the boilers or heat 
exchangers, eight of which will surround each reactor. 
These will be raised by winches acting through “Gin 
poles”—a procedure similar to that employed at 
Calder Hall. 

At the site of the turbine hall, two steel portals had 
been erected by the beginning of January and a third 
was being prepared for erection. Work on the turbo 
blocks has proceeded steadily after the cooling water 
pipes had been emplaced. The four turbo alternators 
scheduled for this station will have individual outputs 
of 85 MW and will be the largest installed in the 
nuclear power stations now under construction in 
the U.K. 

During the year, some 43,000 cu yd of materials have 
been dredged from the bed of the river Severn. The 
dredger is a year ahead of schedule and has completed 
over 94°/ of its task. 

The two intake tunnels, each 1000 ft long and the 
main access ,tunnel are being driven under compressed 
air in sandstone. The main access tunnel is now one 
third completed. 

Compressed air for the tunnels is being derived from 
a Consolidated Pneumatic compressor installation; six 
TB single stage units, one TCB two stage unit and one 
TB two stage unit being installed. 





Zero-energy Thermonuclear Assembly 


The process used in the machine 
Zeta at Harwell is something like the 
opposite, or inversion of the process 
that takes place in an atomic reactor. 
The latter involves the fission or 
splitting of the nuclei of heavy 
atoms, whereas the former is the 
fusion or combination of the nuclei 
of light atoms. 


The conditions requisite for the 
process are brought about by a 
heavy electric current in a stream of 
gas which is heated to a very high 
temperature. The gas is contained in 
a torus, a tube of annular shape, 
10 ft diameter and 3 ft diameter in 
cross section, which forms the 
secondary winding of a very power- 
ful pulse transformer, the primary 
winding of which encircles part of the 
torus. The current is a pulse of some 
200,000 amp, lasting only for a 
small fraction of a second. The very 
powerful magnetic field which accom- 
panies the passage of the induced 
current through the gas, has the 
effect of compressing the gas within 
the tube into a ring of quite narrow 
cross-section. Thus while the gas is 
heated to several million degrees it is 
nowhere in contact with the alu- 
minium tube which consequently is 
unaffected by the heat. As might be 


expected there is a tendency to 
instability of the hot ring of gas 
but this can be controlled by coils 
wound round the torus to apply an 
additional steady magnetic field to 
the axis of the tube. 


Temperatures of from two to five 
million degrees centigrade have been 
held in the gas enclosed in the torus 
for periods of from two to five 
thousandths of a second, the heating 
process being repeated every ten 
seconds. About three million 
neutrons were emitted during each 
pulse; the number corresponds to 
what would be produced by a 
thermonuclear reaction, though 
whether or not this is the source has 
yet to be determined. 


The feasibility of making a useful 
power producing plant depends upon 
the gas temperature being raised to 
some 100 million degrees centigrade 
and upon the reaction time being 
extended to several seconds. 


The practical possibility at present 
envisaged is the fusion of deuterium. 
This is the heavy isotope of hydrogen, 
and although there is only one part 
in 3000 in natural hydrogen, the 
oceans of the world offer an 
apparently unlimited supply. 
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An interesting speculation is the 
form of the energy that will ultimately 
be produced. Will it be heat; or will 
it, since an electrical lik is a 
necessary part of the process, be an 
electrical current? 


Pre-fabricating 
Tubing Installation 


Normal practite in making the 
burst-slug-detection installations in 
nuclear power plants has been to 
build it up from straight tube on the 
site, but for the station being built 
by The General Electric Company 
Limited at Hunterston, Ayreshire. 
Accles and Pollock Limited of 
Oldbury, Birmingham are supplying 
pre-fabricated assemblies. 


Pre-fabrication will not only save 
time and money on site, but by 
using the existing facilities of the 
Accles and Pollock factory will also 
simplify quality control. Thete 
should also be an obvious saving in 
the amount of plant needed on site. 


The complete assemblies will 
include over 40 miles of stainless- 
steel tube, manipulated to the 
required shapes, welded, and fitted 
with special couplings. 
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Mechanical World Year Book. 
Manchester, 1958; Emmott & Co. 
Limited; 4/6 net (by post 5/3). 
360+254 pp. 46 in. 

The diecasting process has many 
advantages for the production of 
quantities of components, notably 
its speed and accurate reproduction 
of detail. These, combined with the 
dimensional invariance and_ the 
superior finish which are among its 
further attributes, have led to the 
advanced position it holds in present 
day manufacture. 

In this year’s edition the MECHANI- 
CAL WORLD YEAR BOOK treats die- 
casting in an entirely new and up-to- 
date section. In the power field the 
design of gas turbines continues to 
develop and new matter has been 
added to the section on the subject 
while other parts of it have been 
revised, thus keeping it in the fore- 
front among practical treatments. 
The data on steam turbines (a field 
rapidly developing under the impulse 
of nuclear energy) has also been 
brought up-to-date with current 
data. For the rest the book offers a 
compendium of information and 
readily usable data on a wealth of 
subjects within the field of mechanical 
engineering. 


The Electrical Year Book. Man- 
chester, 1958; Emmott & Com- 
pany Limited. 3/6 net (by post 4/2): 
359+-48 pp. 46 in. 

The accent in electrical develop- 
ment continues markedly in the field 
of electronics and in the new 
edition of the Electrical Year Book 
the section on electronic devices has 
been considerably extended to in- 
clude, in particular, information on 
amplifiers, time-delay circuits, gas- 
filled valves, motor control, and 
oscillators. Other material in the 
Year Book ranges over the power 
and appliance field in great detail, 
and always in a practical and directly 
useful manner. 


Estimating Machinery Costs. By 
C. W. S. Parsons. New York, 
1957; McGraw-Hill Book Com- 
pany, Inc. London; McGraw-Hill 
Publishing Company Limited. 62/- 
net (by post 63/6). 366 pp. 6x9 in. 
The estimating of machining costs 

requires the studying of the working 

drawing of a piece or component, 
deciding how it can be made, listing 
the operations required, dividing 
these into their elements, con- 
sidering what men, materials, tooling 
and machines will be required for the 
work, and finally putting time and 


MECHANICAL WORLD, March, 


money values to all the items. The 
book under notice explains how 
facility in this kind of work may be 
acquired. It describes at the outset 
what is required of a cost estimator 
and how he works, and provides the 
necessary background of business 
operations and the interrelation of 
engineering and cost estimating. 
There are several chapters on pro- 
duction methods and equipment 
(the machine shops, its tools etc.) all 
prior to showing how costs are 
obtained and built up for a variety 
of kinds of work. A great part of the 
book is usefully occupied with 
practical examples describing how 
production is tooled, how the work 
is analysed and how it is costed. An 
appendix gives a large number of 
sources of additional information, 
among it much highly specialised 
matter such as the estimator is 
likely to want for special or unusual 
work. 


hooks 








Automation in North America.—A 
report on _ visits to industrial, 
commercial and research establish- 
ments in North America is contained 
in Overseas Technical Report No. 3, 
“Automation in North America”, 
published by H.M.S.O. for D.S.LR., 
price 4/- (4/6 by post). It is the 
result of six months’ visit by a 
D.S.1.R. staff engineer to factories 
in the U.S.A. and Canada, covering 
twelve different industries. It gives 
a picture of a representative section 
of the engineering industries in 
North America—though others such 
as meat processing and plywood 
manufacture are included—and 
should serve as a useful companion 
to the report on automation issued 
by D.S.I.R. in May, 1956. The 
author shows how the principles of 
automation have been rapidly 
adapted to practical use. There are 
many reasons for this, and apart 
from the well-known factors such as 
more horse power per worker, two 
are notable. U.S. firms seem to 
employ on the factory floor more 
professional engineers of a high 
standard than industry in Britain; 
and old machinery is scrapped as 
soon as it ceases to be the most 
economic way of doing the work, 
even if its capital cost has not been 
amortised. 

Of outstanding interest is a 
description of the Chrysler 
Corporation’s engine plant at 
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Detroit, which is probably the most 
modern works of its type in the 
American motor industry. It was 
completed in October 1955 and is 
an excellent example of co-operative 
planning. The engine designer, the 
production engineer and the plant 
engineer combined to provide the 
best possible lay-out. In this factory 
engines are tested automatically. 
This is done in a separate bay with 
72 test stands, where a whole series 
of operations are performed without 
human interference. For example, an 
empty stand is selected, the engine 
is moved into it, all oil, water and 
electrical connexions are made and 
the engine is started up and run 
for 15min. Afterwards, a signal 
lamp summons an inspector who 
checks the engine for correct func- 
tioning, signs the inspection card, 
and releases it on its journey. 


Horror Pictures.—If any manager is 
having difficulty in getting his 
workpeople to observe his rules for 
the prevention of accidents he would 
do well to get some copies of the 
current issue (Vol. 34, January, 1958) 
of the Factory Inspectorate’s journal 
“Accidents” and allow them to be 
passed round the works. This journal 
is always plainly informative on a 
rather horrible subject but the 
current issue verges on the macabre 
—the illustrations are quite blood 
curdling and in a film might not get 
past the censor. The price of a single 
issue is 1/3 net from H.M. Stationery 
Office. 


Work in Compressed Air.—New 
regulations coming into operation 
on April 21 require special measures 
to be taken to protect the health 
and safety of men employed on work 
in compressed air and, in particular, 
that correct control and sypervision 
is exercised over procedures, both 
in compression and decompression. 
Detailed rules for these procedures 
are contained in a schedule to the 
regulations. The dangers for 
workers in compressed air arise 
chiefly as a result of rapid decom- 
pression; work in compressed air is 
not in itself dangerous but decom- 
pression is always a_ hazardous 
operation and must be carefully 
carried out. “Caisson Disease”, 
usually known as “the bends”, is the 
most common illness arising from 
incorrectly controlled decompression. 
This condition is due to the release 
during decompression of gases, 
mainly nitrogen, which have been 
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Illustrated on the left is the S&S" cylindrical 
roller bearing, one of the ten variants of the four 
basic types of rolling bearing manufactured in 
Great Britain by The Skefko Ball Bearing Co. Ltd. 
The cylindrical roller bearing has a low coefficient 
of friction and is therefore suitable for shafts 
operating at high speeds. Because of its high 
radial carrying capacity it is extensively used in 
electric motors, gearboxes and similar applications. 

Behind every S&&<F_ bearing lies unrivalled 
experience in the design and application of rolling 
bearings all over the world. This experience is at 
your disposal from any one of Skefko’s twenty 
Branch Offices, situated at strategic points all over 
the British Isles. 





THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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iriven into solution in the blood 
ind tissues during work under 
increased air pressure. The nitro- 
gen forms bubbles in various parts 
of the body which, depending upon 
their size and location, may cause 
severe pain, loss of consciousness, 
and even permanent disability or 
death. The new regulations are 
“The Work in Compressed Air 
Special Regulations, 1958”, obtain- 
able from H.M. Stationery Office or 
through any bookseller, price 8d. 
net, 10d. post free. 


New Patents Rules.—Amended 
Rules make minor changes in the 
arrangements governing patents 
applications and fees. They include 
the introduction of a new service 
to the public by which information 
as to whether any particular patent 
is in force will be supplied on pay- 
ment of a nominal fee of 1/- for 
the first patent and 6d. for each 
succeeding one. This service will 
replace, and is expected to be an 
improvement on, the former annual 
publication of the “List of Patents 
in Force”. The new rules are the 
Patents Rules, 1958 (S.I. 1958 No. 
73). They are made under the 
Patents Act 1949 and 1957 and con- 
solidate and replace the Patents 
Rules, 1949 (S.I. 1949/2385); the 
Patents (Amendment) Rules 1955 
(SI. 1955/117); 
(Amendment) Rules, 1957 (S.I. 
1957/618). They came into opera- 
tion on February 1, 1958 and can be 
obtained from H.M.S.O, and 
branches, price 2/6 by post 2/10. 


British Council Report.—Wide- 
spread attention and respect for 
Britain have been secured overseas 
by the opening of the first full-scale 
nuclear power station at Calder Hall, 
states the British Council’s report 
for 1956-57. Such publicity needs 
to be supported by a sustained flow 
of information, it adds, and an 
increasing proportion of the 
Council’s work consists in helping 
to disseminate knowledge of British 
scientific achievement and serving as 
a link between British experts and 
professional bodies and their oppo- 
site numbers overseas. In the last 
five years the Council has assisted 
some 7000 visitors in the sciences, 
many of whom wished to survey 
instruments and equipment designed 
and built in Britain. The Council 
also organizes overseas tours by 
leading British specialists. 


Register of Translators.—A register 
of translators in the Greater 


MECHANICAL WORLD, March, 


and the Patents ° 


Manchester area has been compiled 
on behalf of the libraries of Eccles, 
Salford, Swinton and Pendlebury, 
and Urmston from _ information 
supplied by the translators. One 
hundred and five translators are 
listed and numbered and against each 
name are symbols indicating the type 
of work—commercial, literary, 
scientific or technical—preferred. In 
some cases the fees are also specified. 


Factories Report.—A rapid growth 
in the industrial use of radio-active 
materials is referred to in the Annual 
Report of the Chief Inspector of 
Factories for 1956 (H.M. Stationery 
Office, 9/6 net). Draft Regulations 
in respect of sealed sources have 
been published which cover X- and 
gamma radiography, X-ray fluoro- 
scopy and crystallography, radio- 
active static-eliminators and thick- 
ness gauges, X-ray thickness gauges, 
and X-ray and radio-active sources 
used for irradiation of foods, etc. 
The Chief Inspector says that 
benefits to health are beginning to 
accrue from legislation of more 
general scope than the Factories 
Acts. The Clean Air Act, where 
it has reduced the pollution of the 


atmosphere, has had immediate 
repercussions on standards of clean- 
liness and lighting. The Food 


Hygiene Regulations, 1955 also have 
stimulated food products factories 
and factory canteens to further 
efforts in cleanliness. 


International Trade  Statistics.— 
Despite many difficulties and 
obstacles, world trade expanded 


more rapidly in the 11 years since 
World War II than in the corres- 
ponding period after the first world 
war, according to the first volume 
of the “UN Yearbook of Inter- 
national Trade Statistics, 1956” 
(H.M. Stationery Office; Vol. I, 50/- 
net; Vol. II, 11/- net). The new 
publication, which will be followed 
later by a second volume, shows 
that the recovery and expansion of 
world trade after the second world 
war was achieved by a gradual 
reconstruction of a trade pattern in 
many ways similar to the one pre- 
vailing before the war, except that 
the trade of the dollar countries 
greatly increased, the share of the 
Far East in total value of world 
trade declined, and the _ trade 
between Western Europe and 
Eastern Europe despite the fact that 
the value of exports to Eastern 
Europe by the United Kingdom and 
West Germany moved upwards. 
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New Standards 





Shockproof X-ray cable terminations 
and receptacles operating at 55 kV 
peak (B.S. .2928:1957). Price 4/6. 
B.S. 2928 concerns shock-proof 

high voltage cable terminations and 

their corresponding receptacles for 
operation at 55 kV peak for use in 
medical and industrial X-ray equip- 
ment. Detailed drawings standardize 
dimensions to ensure interchange- 
ability and safe and _ efficient 
operation. The method of connect- 
ing the pins and sockets of 3-pin 
type terminal to the filament or 
filaments of X-ray tubes are specified 

and guidance is given on a 

procedure for gauging the accuracy 

of the sockets. 

High voltage rating and contact 
rating are specified and the manner 
of taking samples for test. 


Cotton-covered copper conductors 
(B.S. 1791) Part 2:1957. Ree- 
tangular conductors, Price 5/-. 
With the publication of Part 2 

the scope of B.S. 1791 has been 

extended to deal with rectangular 
conductors as well as round wire. 

Double cotton coverings only are 

specified for rectangular conductors, 

in two standard thicknesses and the 
requirements and tests are similar 
to those for round wire. The 

standard also includes diagrams of a 

strip bending apparatus. 


Impregnated - asbestos - covered 
copper conductors (B.S. 1497: 
Parts 1 and 2:1957). Prices 4/6 and 
5/- respectively. 

In this revision of B.S. 1497 the 
standard has been divided into two 
parts, which have been published 
separately. Part 1 deals with round 
wire and Part 2 with rectangular 
conductors. Provision is now made 
for two classes of covering on rec- 
tangular conductors, one of which is 
the same as that specified in the 
1948 edition, the other being thinner. 

Changes have been made in the 
method of determining the increase 
in dimensions due to the covering 
and in the electric strength test. The 
bending test for rectangular con- 
ductors is now on a basis of a 
mandrel diameter 8 times the bare 
dimension of the strip for all sizes; 
and a description is given of an 
improved apparatus for testing. 





British Standards Institution, 2 Park Street, 


London W1. 
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You never need to improvise with Rawlbolts. There are 
types exactly right for every bolt-fixing job, No. 5, for 
example, for the support of pipe-work, and No. 2 for use 
with Pipe-hangers and other gas fittings. Hook and Eye 
Rawlbolts (Nos. 3 and 6) have many uses, such as providing 
anchorage for guy ropes and cables, supporting suspended 
ceilings, etc. There’s the Loose Bolt Rawlbolt (No. 1), 
inserted after the machine is slid into position, and the Bolt 
Projecting Type (No. 4), ideal for wall!-fixings. 


Rawlbolts give you bolt-fixings of enormous strength in a 
fraction of the time taken by any other method. 


Every bol-fiking job & far gutcker with 


——_ OLS 


THE RAWLPLUG CO. LTD., 


Rawibolt charts showing 








full 


range of sizes and types with 
illustrated literature available 
letter-heading 
or business card. 
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HEADS are better than one! 
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BUSINESS & PROFESSIONAL 


Personal 

Mr. Stanley J. Harley, chairman and 
managing director of Coventry Gauge and 
Tool Company Limited, and Dr. Ashley S. 
Ward, President of Thos. W. Ward Limited, 
Sheffield, have both received Knighthoods 
in the Queen’s New Year Honours List. 
Mr. Eric H. Ball, M.I.E.E., managing 
director of the British Thomson-Houston 
Company Limited, and Mr. Clifford 
Metcalfe, managing director of Electric 


and Musical Industries Limited, and 
E.M.I. Electronics Limited receive the 
C.B.E., and Mr. W. L. Bower, chief 


technical designer and head of the drawing 
office of James Neill & Company (Sheffield) 
Limited becomes an M.B.E. 

THE DyNAMO GROUP 
announce that Mr. A. J. Beanland, 
B.Sc.Tech., M.LE.E., A.M.I.Prod.E., 
Fellow A.M.E.M.E., has been appointed 
group sales director. After various en- 
gineering appointments with Lancashire 
Dynamo & Crypto he became their branch 
manager at Leeds in 1945, manager of the 
Cardiff fractional h.p. motor factory in 
1949 and subsequently director and general 
manager at the Trafford Park Works. He 
takes up his new appointment on March 1. 


Mr. A. OD. Bailey, A.M.I.Mech.E., 
A.M.IL.E.E., manager of the Brook sales 
office at Newcastle for the last four-and-a- 
half years, has now taken over the manage- 
ment of the Birmingham office. Mr. Bailey 
was formerly in the production planning 
department and later senior assistant in the 
fractional horse power motor department at 
Huddersfield. He succeeds Mr. T. Herd, 
who has been in charge at Birmingham 
since 1946, and who will shortly take up a 
new appointment with the company. 
At Newcastle, Mr. H. Boothroyd, formerly 
sales engineer, is now manager. Mr. R. 
Sugden, sales engineer at Norwich since 
1955, has moved to the same position at 
Newcastle. 


Mr. J. W. MacMahon has been appointed 
general manager of the Industrial Lubri- 
cants Division of Wakefield-Dick Industrial 
Oil Limited, in succession to Mr. R. J. Turner 
who has retired. Mr. MacMahon is also 
appointed to the board of directors of the 
company. Mr. C.R. Woodfield, works produc- 
tion manager for the Wakefield Group, has 
also joined the Wakefield-Dick board. The 
company also announces the following field 
staff appointments: Messrs. C. W. Page, 
D. S. Kirkpatrick, F. Rogerson and H. B. 
Towle as regional sales managers. Mr. M. 
Nicol as regional sales promotion manager. 


Following the completion in January, 
of the acquisition of the Fletcher Miller 
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Group by C. C. Wakefield & Company 
Limited, the following appointments to the 
boards of these two companies, and to that 
of Wakefield-Dick Industrial Oils Limited, 
are announced: C. C. Wakefield & Com- 
pany Limited: Mr. S. R. Miller (chairman, 
Fletcher Miller Limited). Wakefield-Dick 
Industrial Oils Limited: Mr. A. George 
(director and secretary, Fletcher Miller 
Limited). Mr. R. T. Miller (director, 
Fletcher Miller Limited). Fletcher Miller 
Limited: Mr. J. C. Cragg (manager, Stan- 
low Works, C. C. Wakefield & Company 
Limited). Mr. J. W. MacMahon (general 
manager, industrial lubricants division, 
Wakefield-Dick Industrial Oils Limited). 
Mr. L. J. Windridge (secretary, Wakefield- 
Dick Industrial Oils Limited). 


EpGAR ALLEN & COMPANY LIMITED 
announce the appointment, as from 
January 1, 1958, of Dr. A. D. Merriman, 
G.C., O.B.E., D.L., M.A., M.Ed., D.Sc., 
C.I1.Mech.E., F.R.S.E., formerly secretary 
of the Institution of Méetallurgists, as 
consultant on scientific projects. Dr. 
Merriman, who is a Deputy-Lieutenant of 
the City of London, joined the Directorate 
of Scientific Research at the Ministry of 
Supply as a Consultant in 1939, and soon 
after the outbreak of war, was appointed 
Scientific Adviser to the Commander-in- 
Chief, Middle East, in which area he served 
until 1944. He was a member of a special 
mission to the U.S.S.R. and later in France 
he examined and reported on the launching 
sites of flying bombs and V2 rockets. 


THE UNITED STEEL COMPANIES LIMITED 
announce the following directorships in 
their branch companies: Mr. K. G. Lamp- 
son, managing director (sales) of United 
Steel is appointed to the boards of Samuel 
Fox & Company Limited, Appleby- 
Frodingham Steel Company, Steel, Peech 
and Tozer and Workington Iron and Steel 
Company. Lt.-Col. P. F. Benton Jones, 
managing director (mining and carbonisa- 
tion) of United Steel, is appointed to the 
boards of Samuel Fox, Appleby-Froding- 
ham, Steel, Peech and Tozer and Working- 
ton Iron and Steel Company. He has also 
been appointed a director of the Beckermet 
Mining Company Limited. 

Lt. Commander G. W. Wells, director and 
general manager of Appleby-Frodingham 
Steel Company has been appointed a 
director of Samuel Fox; Steel, Peech and 
Tozer; and Workington Iron and Steel 
Company. Mr. R. J. Bavister, commercial 
manager of Samuel Fox, is appointed to 
the board of that company. Mr. I. M. 
Kemp, chief design engineer of Appleby- 
Frodingham, is appointed to the board of 
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that company, and Mr. R. P. Crawshaw, 
general sales manager and chief purchasing 
agent of United Steel, has been appointed 
a director of United Steel Structural 
Company Limited. 


Mr. E. Pearson has been appointed 
assistant sales manager of Fielden Elec- 
tronics Limited. Mr. Pearson has been 
with the company for a number of years. 
Mr. G. Ensor, general manager of the 
company, has now resumed the office of 
sales manager in addition to his other 
duties. 


METROPOLITAN - VICKERS  ELECTRICAI 
Company Limited announces the appoint- 
ment of Mr. A. O. Ahlquist, M.A., 
A.M.I.Mech.E., as sales manager, mechani- 
cal department as from January 1, 1958. 
Mr. Ahlquist succeeds Mr. H. Lawson- 
Jones, who will act in an advisory capacity, 
and who is transferred to sales management. 


Mr. C. L. Edwards, M.I.Mech.E., northern 
area manager of C.A.V. Limited, fuel 
injection and electrical equipment manu- 
facturers, has retired after 45 years with the 
company. During 1948-49 he was chairman 
of the automobile division of the Institution 
of Mechanical Engineers. 


EXPANSION of the Kerry group of com- 
panies has made it desirable to provide 
local Board authority at the works of the 
northern manufacturing subsidiaries, and 
the directors of the parent company, Kerry’s 
(Great Britain) Limited have made the 
following appointments: Mr. P. K. Hart, 
to the board of Qualters & Smith Bros. 
Limited, of Barnsley, Yorkshire, iron- 
founders and general engineers, and manu- 
facturers of machine saws, drilling machines 
and specialised plant. He has been factory 
manager since 1954. Mr. J. Dunkerley, 
present factory manager, to the board of 
Henry Broadbent Limited, .of Sowerby 
Bridge, Yorkshire, manufacturers of a wide 
range of heavy duty lathes, turning and 
boring mills, plano-milling machines and 
special purpose machine tools. 


REYNOLDS TI ALUMINIUM LIMITED announ- 
ces the following board appointments: 
Sir Ivan A. R. Stedeford, K.B.E., (chairman), 
Mr.R.S. Reynolds, Jnr. (alternate chairman), 
The Lord Reith, P.C., Messrs. W. G. 
Reynolds, J. L. Reynolds, J. H. McConnell, 
A. J. S. Aston, R. D. Young. Mr. Paul R. 
McGehee has been appointed chief executive 
(manufacturing and technical) and Mr. 
Basil James, chief executive (sales). 


REMINGTON RAND announce the following 
appointments: Mr. H. W. Daley appointed 
regional manager, Midlands. Mr. R. A. 
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YOU BUY ENDURANCE when you buy Goodyear V-Belts, 
made in types and sizes to suit every job from the largest 
multi-V installations to small F.H.P. drives. Longer belt 
life, more efficient transmission, less risk of costly shut- 
downs — these are the positive benefits of making good 
use of the Goodyear ‘ job-designed ’ range of belts which 
are backed by more than fifty years’ experience in rubber 
engineering. 

To be sure of longest, most economical performance 
it pays to consult Goodyear or your Goodyear Industrial 
Distributor, who will recommend a suitable belt, and also 


advise on installation and maintenance. 





on multi V Drives 


and on F.H.P. Drives 


GOOD*FYEAR 


V-Belts - Conveyor Belting - Transmission Belting - Hose - Fenders 


THE GOODYEAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LIMITED: WOLVERHAMPTON 
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Chapman, formerly vocational sales mana- 
ger, retail stores, appointed assistant to Mr. 
T. A. Mellor, national sales manager, systems 
division. Mr. H. C. Hancock of Sheffield 
branch, promoted to area sales supervisor, 
typewriter division, Leeds. Mr. R. N. 
Skinner, formerly assistant sales personnel 
manager at the Remington Rand National 
Sales Training School, Fleet, Hants., 
appointed assistant technical sales manager 
for Remington Ultravox dictating equip- 
ment. 


MEGATOR Pumps & Compressors LIMITED, 
(43 Berkeley Square, London W.1.) 
announce that Mr. A. Billingham, their 
technical representative in the Midlands, 
will shortly be taking up an appointment 
with Megator Pumps & Compressors Inc., 
Pittsburgh, U.S.A., the newly formed 
subsidiary which handles their American 
business. Mr. Billingham is succeeded in 
the Midlands by Mr. N. H. Macpherson of 
72, Wombourn Park, Wombourn, Near 
Wolverhampton. 


Mr. Peter Elliott, general manager of 
Myton Limited, building and civil en- 
gineering contractors, of Hull and London, 
has been appointed a director. Mr. Elliott 
has been general manager of Myton since 
shortly after the company joined the 
Taylor Woodrow group of building and 
civil engineering companies (Park Street, 
London, and Southall, Middlesex) in 
January, 1955. 


Brook Motors announce the transfer of 
Mr. W. Ford, sales engineer at their 
Swansea sales office since 1951 to their sales 
office at Birmingham. Mr. Ford will replace 
Mr. H. C. Curtis, who has left the company 
to take up an appointment abroad. 

Mr. A. C. Woollard, formerly second sales 
engineer at Brook Motors Plymouth office, 
has been transferred to their Swansea 
office in the same capacity. 

Mr. Harold Frith, manager of Brook Motors 
Leeds sales office since 1920, retired in 
December last. He had been 50 years in the 
company’s service and was their longest 
serving employee. The new manager at 
Leeds is Mr. R. Spence, A.M.I.E.E. 


Vickers LIMITED announces that Mr. A. H. 
Hird, A.C.G.1., B.Sc., M.I.Mech.E., has 
been appointed to the board of directors, 
with effect from January 1, 1958. Mr. Hird 
is a director of Vickers-Armstrongs Limited 
and Metropolitan-Cammell Carriage & 
Wagon Company Limited, and chairman 
of several wholly-owned subsidiaries of 
Vickers Limited. 


THE ENGLISH ELECTRIC COMPANY LIMITED 
announce the appointment of Mr. K. 
Druce, D.F.H., A.M.I.E.E., as manager of 
the company’s Bristol office, responsible 
for the South-West of England territory, 
in succession to Mr. T. Robinson who 
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retired on December 31, 1957. Following the 
retirement of Mr. I. Mackintosh, on the 
same date Mr. H. Granville-Brown, A.I.E.E., 
has taken charge of the Southampton office 
at their new premises. 


Mr. Vincent Flynn has been appointed 
Scottish sales engineer for The Midland 
Heating & Ventilation Company Limited. 
Bedford Road, Birmingham 11. He 
will operate from 16 Egilsay Crescent, 
Glasgow N2. Telephone Bishopbriggs 2667. 


Mr. T. E. Potts has been appointed a 
managing director of the British Oxygen 
Company Limited. 


Mr. William Blackie, President of the 
Foreign Trade Group of Caterpillar 
Tractor Company, Peoria, Illinois, and an 
executive vice-president of the company, 
has been elected to fill one of two vacancies 
on the company’s board of directors. Mr. 
Blackie, who is well known in this country, 
is a former chairman and still a member of 
the board of Caterpillar Tractor Company 
Limited, the American company’s British 
organisation. 


G. &. J. Weir Limitep, Glasgow engineers, 
announce the appointment of Dr. R. S. 
Silver, M.I.Mech.E., F.Inst.P., as géneral 
manager of their technical division. Dr. 
Silver was head of Weir’s research depart- 
ment from 1939 to 1946, returning in 1956 
after gaining considerable experience in the 
fields of steam and combustion engineering 
where he held responsible appointments in 
design and development. 


Mr. J. L. Harrison technical adviser to 
British Oxygen Gases Limited on iron and 
steel processes, has been appointed technical 
sales manager of Davy British Oxygen 
Limited, and Mr. K. T. Brightman his 
former assistant with British Oxygen Gases 
Limited has been appointed assistant 
technical sales manager. 


Mr. T. Worsnop, engineering department 
manager of Ransomes and Rapier Limited 
has retired after 43 years’ service with the 
company. Mr. A. S. Stokes, technical 
director, presented Mr. Worsnop with a 
mahogany standard lamp, an electric 
razor and a fountain pen from his colleagues 
at Waterside Works. 


BRITISH INSULATED CALLENDER’S CABLES 
Limited announce the appointment of two 
new branch managers. Mr. A. F. Miller, 
to be branch manager of the Aberdeen 
branch office, and Mr. L. R. Cleworth to be 
branch manager of the Newcastle branch 
office. 


KELVIN & HUGHES (INDUSTRIAL) LIMITED, 
have appointed Mr. V. P. Scholes as area 
representative for the Midlands. His 
address is “‘Springcroft”, 152 Warren Hill 
Road, Erdington, Birmingham 23. 
Telephone No. Erdington 3856. 


1958 


Mr. G. McCutcheon, has been appointed 
works superintendent at the Gateshead 
factory of Quasi-Arc Limited. He joined the 
factory as a turner in 1947, was chargehand 
of the machine shop the following year, 
and became machine shop foreman in 1956, 


THE EFFINGHAM STEEL Works _ LIMITED 
announce that Mr. Richard Lloyd, who is in 
charge of their London office, and Mr. 
John Hope Allan, B.Sc., F.I.M., the 
general manager, have both been elected 
directors of the company. 


Mr. W. E. Wright, F.C.S., retired from the 
board of directors of The Pyrene Company 
Limited and from control of the metal 
finishing division on December 31, 1957. 
Mr. H. F. Parshall, M.A., T.D., who has 
been on the board of the company since 
1947, now takes over board responsibility 
for the metal finishing division. 


Mr. David H. Bramley, M.I.Mech.E., head 
of the department of industrial administra- 
tion at the College of Technology, Birming- 
ham, has joined the board of Geo. Salter & 
Company Limited, the West Bromwich 
spring and spring balance manufacturers. 
He will continue to hold his College post. 
Mr. Bramley has had many years industrial 
experience in management responsibilities. 

Mr. Kenneth J. Carter has been appointed 
Midlands sales representative, balance 
division, and succeeds Mr. Keith H. Ellson, 
whose promotion to home sales manager, 
balance division, was announced recently. 


AFTER 45 year’s service with the British 
Thomson-Houston Company at its Rugby 
and Willesden Works, Mr. N. Devonald, 
B.Eng.(Hons), A.M.LE.E., of Switchgear 
contracts, Willesden, retired on January 
27, 1958. 


Mr. W. A. C. MclIntyre, former technical 
sales manager of Ftelding & Platt Limited, 
of Gloucester, has joined the board of 
Reed Brothers (Engineering) Limited, 
Replant Works, Woolwich Industrial 
Estate, London SE18. 


ON appointment as finance manager, 
Mr. A. D. Smart relinquished the post of 
secretary, the British Oxygen Company 
Limited, and has been succeeded therein 
by Mr. B. R. D. Clark. 


Mr. F. M. Larmuth, technical director 
of Larmuth & Bulmer Limited, makers 
of machinery for the manufacture of 
wire and fibre ropes and _ electrical 
conductors, will visit every industrial 
Province of Canada during March, April 
and May of this year. He can be con- 
tacted through The U.K. Trade 
Commissioner, Mercantile Bank Build- 
ing, 540 Burrard Street, Vancouver, B.C., 
or The U.K. Trade Commissioner, 1111 
Beaver Hall Hill, Montreal, Quebec. 
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A new design using modern insulation 
techniques, wire coverings and production 
methods to obtain the same output from 
a more compact frame size. The motor is 
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Obituary 

WE regret to record the death of Lt.-Col. 
F. W. Foster, M.C., A.M.LE.E., at the age 
of 82, at his home in Marple, Cheshire. 
Colonel Foster joined George Ellison 
Limited in 1924 and was for 20 years 
manager of their Manchester and District 
sales office until 1943 when he served the 
head office in a consultative capacity, 
retiring after 24 years’ service in 1947. 


WE regret to record the death of Mr. H. R. 
Waddington, a past managing director of 
Gent & Company Limited, Faraday Works, 
Leicester. Mr. Waddington joined the 
company in 1895. 


WE regret to record the death on January 
21, at his home in Penwortham, of Mr. Jack 
Hampson, chief buyer of Leyland Motors 
Limited. He was 56 and had been in ill- 
health for some months. He joined Leyland 
Motors in 1929 as a designer of commercial 
vehicle chassis in the company’s engineering 
department. 


WE regret to record the death of Mr. J. P. A. 
Meldrum, a director of Metropolitan- 
Vickers Electrical Company Limited, which 
occurred on January 20, as the result of a 
car accident at Ecclefechan, Dumfriesshire. 
He had been with the Metropolitan- 
Vickers Company for more than 30 years 
joining as a college apprentice in 1926. 
During the War, he served in the Royal 
Corps of Signals as a Lieutenant-Colonel, 
being awarded the O.B.E. and mentioned 
in despatches. 


Addresses 


Tue London office of the Pulsometer Group 
is now at Pulsometer House, 20/26 Lamb’s 
Conduit Street, WC1. Telephone: HOLborn 
1402. The group comprises: Pulsometer 
Engineering Company Limited, Joseph 
Evans & Sons (Wolverhampton) Limited, 
Skyhi Limited, of Isleworth, Self-Priming 
Pump & Engineering Company Limited, of 
Slough, G. S. Tett & Company Limited, of 
Feltham. 


S. N. BripGes & CoMPANY LIMITED recently 
acquired new premises at 15 Quay Street, 
Manchester 3, where sales and service 
facilities are available. Their telephone 
numbers are: Service—Deansgate 4928. 
Sales Department—Deansgate 4929. 


THE Nottingham area sales office of 
Lancashire Dynamo Group Sales Limited 
is now at 2, St. James’s Terrace, Standard 
Hill, Nottingham (telephone: Nottingham 
43025/6). 


THE Southampton office of The English 
Electric Company Limited has moved to 
new premises at 29 Shirley Road, Southamp- 
ton (telephone number: Southampton 
28333/3). 


BoTtH the name and address of Samuel 
Birkett & Sons (Cleckheaton) Limited, 
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have been changed. The company’s name 
is now Samuel Birkett Limited and the 
address is Queen Street Works, Heckmond- 
wike, Yorks. Telephone: Heckmondwike 
1241/2/3. 


A new Midlands depot has just been 
opened by Kayser, Ellison & Company 
Limited at Station Road, Coleshill (Tel.: 
Coleshill 2041/2). A comprehensive stock 
will be held in the 3000 sq ft warehouse 
which is insulated and centrally heated and 
has overhead crane facilities throughout. 


KENT CONTINENTAL SOCIETE ANONYME, the 
Belgian subsidiary of George Kent Limited, 
Luton, Beds., England, as a result of the 
expansion of its activities has moved into 
larger premises at 27 rue Paul-Emile 
Janson, Brussels. The telephone number, 
Brussels 38.31.84, remains unchanged, but 
a further line has been added which 
carries the number 37.78.15. The tele- 
graphic address is now ‘Kentinental 
Brussels’’. 


A new Office in Trinidad is to be opened by 
Sanders & Forster Limited of 3 Buckingham 
Palace Gardens, London SWI, structural 
steel specialists and manufacturers of 
standard steel buildings. It will be under the 
managership of Mr. P. C. Beckett and will 
work in close association with Messrs. Lee 
Lum Limited, the company’s main Trinidad 
agents. The address of the new office is 
31 Charlotte Street, Port of Spain, Trinidad. 


New Federation 

THE inaugural meeting of the Electric 
Cable Makers Federation was held in 
January last when almost the whole of the 
industry was represented in the member- 
ship of about 40 British cable makers. The 
new Federation will not be concerned in 
any way with price fixing or other related 
activities, nor will it replace the existing 
associations. It is intended mainly that it 
shall act as a forum at which the industry’s 
problems and matters of common interest 
can be discussed on the widest basis. The 
Federation’s present address is Dickens 
House, 15 Took’s Court, Chancery Lane, 
London EC4. 


Film News 


Tubular Engineering.—This film produced 
for Tubewrights Limited is a sequel to 
“The Tubewright” and shows the second 
stage in the development of the use of the 
hollow section for structural purposes. The 
N.C.B’s sea boring tower 180ft high, 
floodlighting towers over 160ft high, 
radio mast at Gibraltar 603 ft high, are 
among the structures covered. In 16 and 
35mm sound, running time 26 minutes, 
black and white. 

A list of S. & L. films on free loan may be 
obtained from the branch offices of 
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Stewarts and Lloyds Limited. Each film is 
accompanied by a running commentary by 
Frank Phillips. 


Contracts and 
Work in Progress 


MATERIALS HANDLING EQUIPMENT (GREAT 
Britain) Limited, 40a Dover Street, 
London W1.—Contract from the Indian 
Government Purchasing Mission for the 
supply of a number of Irion side-operating 
fork-lift carriers of three tons and five 
tons capacity for use in the Port of Calcutta. 
Contract also from the Port of Melbourne 
Australia. 


J. Stone & COMPANY (DEPTFORD) LIMITED 
—Contract from British Transport Com- 
mission for the supply of 500 Stone- 
Faiveley pantographs (overhead electric 
current pick-up apparatus). 

BRITISH INSULATED CALLENDER’S CABLES 
Limited and British Insulated Callender’s 
Construction Company Limited—Contract 
from British Transport Commission for the 
supply and installation of overhead conduc- 
tor equipment. 


AUTOMATIC TELEPHONE & ELECTRIC Com- 
pany Limited—Further orders from the 
U.S. Air Force valued at over £76,000 for 
telegraph distortion measuring sets and 
electronic regenerative repeaters. 


CROMPTON PARKINSON LimiTED—Contract 
to supply electrical equipment for 45 main 
line diesel electric locomotives for use on 
British Railways, Southern Region. 

Order from U.S.A. for six power trans- 
formers valued at upwards of $200,000 for 
the Fremont Canyon Power Project in 
Wyoming. The transformers will be built 
at the company’s B.E.T. transformer works 
at Hayes, Middlesex, during the next 16 
months. 


HEENAN & Frouge Limitep, Worcester— 
Order for a Froude FAI6 dynamometer 
with a capacity of 15,000bhp from 
Maquinista Terrestre y Maritima of 
Barcelona, Spain. Order from Ingersoll- 
Rand of America for a Froude FA9 
dynamometer of 5000 bhp at 200/450 rpm. 


METROPOLITAN-VICKERS ELECTRICAL COM- 
pany Limited—Orders from the National 
Coal Board (North West Division) covering 
four 2500 hp electric winders of approxi- 
mate value £500,000. 

Orders for battery locomotives from 
National Coal Board Scottish Division. 


VICKERS-AMRSTRONGS Limirep—Dollar 
contract valued at £84 million sterling from 
Canadian Pacific for the building of a new 
passenger liner at Naval Yard, Walker-on- 
Tyne, with machinery built at Barrow-in- 
Furness. Considerable work has been done 
on hull design for the 27,500 ton ship at 
the Vickers-Armstrongs ship model experi- 
mental tank, St. Albans. 
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a FOR ALL-ROUND 
STARTING PERFORMANCE 


Do you know about the special characteristics of the 
/ “Trislot’’ motor? It has the basic simplicity of the 

normal squirrel-cage motor with direct-on starter, but 
gives a higher starting torque for a given starting current 


and takes a lower starting current for a given starting torque. 


In very many instances a “Trislot'’ motor may be used instead 


of the more costly and less simple slip-ring installation. 


L.S.E. “Trislot’’ motors are mechanically interchangeable 
/ 
with L.S.E. normal torque squirrel-cage motors of / 
equivalent rating, in both screen protected and 


totally-enclosed fan-cooled types. 


4 : 
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Technical details of the L.S.E. ‘Trislot’ motor Numerous working demonstrations of variable 
may be had on application to Laurence, Scott speed drives will be shown on our Stand L11 at 
& Electromotors Ltd., 376 Strand, London, the ELECTRICAL ENGINEERS EXHIBITION, 
WC.2. Earls Court, March 25-29th. 


LAURENCE, SCOTT & ELECTROMOTORS LIMITED 


Specialist Makers of Electric Motors since 1883 


NORWICH MANCHESTER LONDON & BRANCHES 
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New Alternator Range With Class E 
Insulation 

A new range of self-regulating 
Magnicon alternators from 3 to S0kVA 
is announced by The Macfarlane 
Engineering Company Limited, Glasgow. 

Known as the ‘R.S.’ Range, these 
machines take advantage of the higher 
temperature rises specified in BS. 2613: 
1957 for Class E insulation, and by 
adopting rotating armature design, with 
an improved field system, it has been 
possible to produce a very compact 
machine. Economies in material which 
result enable ‘R.S.’ Magnicon alternators 
to be offered at prices lower than for 
the company’s “C” and “L” ranges. 


Industrial X-ray Equipment 

Additional equipment for industrial 
X-ray inspection is anno.nced by Marconi 
Instruments Limited, St. Albans, Herts. 
The new equipment, Type TF 1597, is a 
portable 110 kVp apparatus, designed for 
200-250 V a.c. operation, and basically 
consists of three units, a h.t. generator, 
control unit and tutehead. 

The 110 kVp h.t. generator is oil- 
immersed in a welded-steel tank and com- 
prises the h.t. transformer and an X-ray 
tube filament transformer. Two 62.5 kVp 
cable sockets provide the output to the 
X-ray tube. The control unit is housed in a 
rectangular case with all controls and meters 
mounted on a sicping panel. The X-ray 
insert tube normally supplied can be 
Operated up to 110kVp, 10mA, and 
provision is made for water cooling at the 
higher ratings. 


Solenoid Gas Valves 

The latest edition of data sheet LG 
describing the present range of standard 
solenoid gas valves made by Black 
Automatic Controls Limited, Leafield, 
Corsham, Wilts., introduces two new 
miniature gas valves for }{ and fin. 
BSP sizes. These valves have been 
introduced to meet the demand for 
miniature gas pilot valves at an 
economical price for use on automatic 
gas cookers and industrial gas control 
installations. 


Germanium Rectifiers 

A description of the manufacturing 
techniques employed by The British 
Thomson-Houston Company Limited, 
Rugby, for the production of germanium 
type semi-conductor rectifiers forms an 
interesting section of their new publica- 
tion (DL 2465-1) “Semi-conductor Power 
Rectifiers”. Other pages illustrate 
connexions and waveforms and_ the 
various types of cooling employed. 


Matched Equipment for Industrial Tractor. 

A full range of matched equipment is 
now available for the industrial Track- 
Marshall, the 50 B.H.P. Perkins L.4 


diesel tractor with 5 roller track frames, 
built by Marshall Sons & Company 
Limited, Gainsborough. 

The Marshall hydraulic Angledozer 
incorporates Dowty hydraulics operating 
at medium pressure with a 4 position 
control valve. The blade and yoke are 
of welded box construction for strength 
and rigidity. 

A fixed type Bulldozer, with box 
section blade and tubular bracing to the 
side arms, is immensely strong and rigid, 
having a shorter blade than the Angle- 
dozer incorporates the same hydraulic 
system. 

Driven from the power take-off, the 
T.M.2 Cable Control Unit has all its 
mechanism contained in an oil filled 
casing and protected by oil seals. The 
control levers work in a vertical plane, 
and operation is positive and sensitive, 
with no stiffness or back lash. 

The 4/6 cubic yd bowl scraper is 
matched for use with the T.M.2 Cable 
Control Unit. The open bowl construc- 
tion takes full advantage of the high 
drawbar pull of the Track-Marshall by 
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concentrating an increased proportion of 
the scraper’s weight directly over the 
cutting edge. A high apron lift allows 
easy discharging for stick loads. Low 
centre of gravity and rear wheels set 
to the full width of the bowl make the 
scraper extremely stable when working 
over rough ground. 


Water Coolers 

Copies of the new edition of Brochure 
No. 579, Visco water coolers, which 
was first published in 1951 (publication 
No. 514) are now available from The 
Visco Engineering Company Limited, 
Stafford Road, Croydon. The conten‘s 
have been enlarged to include tables of 
typical capacities and dimensions. 


Auxiliaries for Nuclear Power Plant 

Although a considerable proportion of 
the steam auxiliaries employed in 
nuclear power stations are of conven- 
tional design, the circulation of reactor 
coolant presents its own _ particular 
problems, with the added necessity for 
safeguarding radio-active hazards during 
plant operation and maintenance. The 
Weir-English Electric canned motor 
pump is illustrated in a new brochure 
from G. & J. Weir Limited, Cathcart, 
Glasgow S4, as a particular example of 
this new class of work. 


Electric Resistance Heated Bogie Hearth 
Furnaces 

A wide variety of heat treatments up 
to a maximum temperature of 1200° C 
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may be carried out in bogie hearth 
furnaces of the type manufactured by 
G.W.B. Furnaces Limited, P.O. Box 4, 
Dibdale Works, Dudley, Worcs. An 
illustrated leaflet has been issued which 
describes the main _ constructional 
features. 


Miniature Electric Screwdriver 

A recent addition to the Bosch high 
frequency range of electric tools 
announced by the distributors, Trend 
Industrial Equipment Ltd, 5 The 
Ridgeway, Stanmore, Middx., is an 
electric screwdriver HR42/14 which can 
be adjusted to tighten nuts and screws 
to a predetermined torque. Weighing 
only 15 oz it can be suspended from a 
spring balancer thus_ enabling the 
operator to bring it down on to the 
screw head, and then release it again, 
with the utmost speed and convenience. 
The model HR42/14 drives B.A. screws 
up to size 3B.A., other models being 
available to drive the larger sizes of 
nuts, bolts and self-tapping screws. All 
the H.F. screwdrivers in this range work 
off a 3-phase a.c. supply of 42V at 
300 cycles, and require a frequency 
changer to convert the standard 400 V 
supply. At this low operating voltage 
it is impossible for the operator to 
obtain a severe electric shock. A com- 
pact 4kVa frequency changer is avail- 
able weighing about 601b, which will 
operate up to 15 screwdrivers simul- 
taneously. 


Radiant Space Heaters 

An addition to their range of 
industrial radiant space heaters is 
announced by Siemens Edison Swan 
Limited. 155 Charing Cross Road. 
WC2. A 1:5kW version of the already 
popular 3kW model has been created 
to permit this.,class of heater to be 
used where low ceilings of 9-12 ft exist. 
or where less intense heat is required. 
The 1°5kW heater which also has the 
radiant metal sheathed element uses the 
same aluminium reflector as the 3kW 
and suspension is by means of 1 in. 
conduit which can be bent if the 
reflector is required at an angle. Both 
designs have waterproof terminal boxes 
and can be used out of doors. 


Hacksaw Frame in Plastic Wallet 

Incorporating an entirely new type of 
translucent amber handle to afford a 
better grip the Steadfast hacksaw with 
an adjustable oval tube frame forms a 
balanced tool of robust manufacture. 
The frame complete with 12in. * 18T 
and 12in. X 24T Steadfast Regular 
tungsten blades is fitted in a plastic 
wallet. The makers are J. Stead & Co. 
Limited, Manor Works, Cricket Inn 
Road, Sheffield 2. 


143 








dynamic 
technique 


Your organisation, however efficient, needs the driving-power 
of up-to-the-minute technical knowledge. Let SMITH’S 
supply you with the books that you must have to keep you 
fully in touch with the newest engineering techniques and the 


latest advances in research and operational economy. 


@ Volumes not in stock can be obtained for you, and we shall be 
pleased to supply a list of standard works on any subject. 


WwW. H. SMITH & SON 


HEAD OFFICE : STRAND HOUSE, LONDON, W.C.2 


BRANCHES THROUGHOUT ENGLAND AND WALES 











Telephone: Huddersfield 3897/8 







' offer a wide range of KEIGHLEY STOCK 
SPUR GEARS for immediate delivery. 
They cover drives up to 32 H.P., with 
ratios selected to meet almost any re- 
quirement Publication £.321.2 lists 
complete design details. 

If your requirements are for gears of 
your own design, our excellent gear- 
cutting service gives you attractive 
deliveries for complete gears or teeth 
only cut in your blanks. 
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CALL, 











DAVID BROWN 


CORPORATION (SALES) LIMITED 
KEIGHLEY GEAR DIVISION 
PROSPECT WORKS LOCKWOOD 
HUDDERSFIELD 
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Appleby. P. A. Baines and Son, Limited, 
Culgaith, Cumberland have received the 
contract for the erection of a £200,000 
factory for the Express Dairy Company 
Limited, London. The architect is William 
Binney, Appleby. 

Blaydon (Co. Durham.) Galloway and 
Company Limited, engineers stockholders 
etc., are to erect a warehouse (36,000 sq ft). 
The contract has been let to T. Clements 
& Sons, Jesmond, Newcastle-on-Tyne. The 
architects are Boreham, Son & Wallace, 
40 Bloomsbury Square, London WCIl. 

J. Lyons & Company Limited, London, 
are to erect depot and office block. The 
architect is R. H. Rykes, 141 Hammersmith 
Road, London W14. 

Consett. Consett Iron Company Limited, 
are to erect new plate mill and melting shop. 

Durham. Gradon & Sons, North Road, 
Durham, have received a contract from the 
North-Eastern Electricity Board for the 
erection of district engineering head- 
quarters at Silver Street, Durham. The 
architects are Couves & Partners, Carliol 
House, Newcastle-on-Tyne. 

Felling. Noble & Lund Limited, are to 
carry out an extension to their foundry 
covering 200 ft by 50 ft. The work will be 
done by direct labour. 

Newcastle-on-Tyne. The North Eastern 
Electricity Board, Jesmond Road, New- 
castle are to erect engineering headquarters 
at The Fossway and have prepared their 
own plans. 

A laboratory for industrial research is 
proposed in Valentia Avenue for C. A. 
Parsons & Company Limited, electrical 


plant manufacturers, Shields Road, 
Newcastle. The firm have prepared their 
own plans. 


South Shields. Factory additions are 
proposed for Thermotank Limited. The 
architects are Cackett, Burns Dick and 
MacKellar. 

Crushing, Screening and Engineering 
Limited, Bede Estate, are to erect factory 
and offices in Jarrow Road. 

Stockton-on-Tees. Dowsett Engineering 
Contractors Limited, London, are to 
develop a 20 acres site at Egglescliffe for the 
manufacture of prestressed concrete 
structural units and components. 

Stockton Co-operative Society, Welling- 
ton Street, are to erect a garage and 
transport depot. 

Sunderland. The British Transport Com- 
mission are to construct a diesel locomotive 
servicing depot near Park Lane Bridge. 

Plans have been approved for a 
proposed fitting out quay at Southwick 
for Austin & Pickersgill Limited. The 
contractors are Holloway Brothers, 
London, while the consulting engineers are 
R. T. James & Partners, Clavering Place, 
Newcastle-on-Tyne. 

The contract for the construction of an 
office block at Wear Glassworks for James 
A. Jobling & Company Limited, has been 
let to T. Clements & Son, Jesmond, 
Newcastle-on-Tyne. The architects are 
L. J. Couves & Partners, Carliol House, 
Newcastle-on-Tyne. 

A former cinema in Villiers Street is to be 
converted into a paint and drum store etc., 
for Camrex Paints Limited. The architects 
are Matkin & Hawkins, Barclays Bank 
Chambers, Fawcett Street, Sunderland. 

Tynemouth. The Council of King’s 
College, Newcastle-on-Tyne are  con- 
sidering the construction of another storey 
at their Dove Marine Laboratory, Culler- 
coats. The architects are W. B. Edwards 
and Partners, 5-6 Claremont Buildings, 
Newcastle-on-Tyne. 
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Wallsend. Tudor Food Products Limited, 
Sandyford Road, Newcastle, are planning 
a factory on the Coast Road. 

Wigton. The’ British Rayophane 
Company, is to carry out further extensions 
to its works. 

Ashton-under-Lyne. Plans have been 
passed for extensions to the factory in 
Oxford Street for Wm. Dolan (Boxes & 
Cartons) Limited. 

Barnstaple. Ayres & Grimshaw Limited, 
3 Bickington Road, are to build a new 
factory. 

Basildon. A new conveyor factory is to be 
built for Teleflex Products Limited, Teleflex 
Works, High Road, Chadwell Heath. 

Bolton. Watson & Company (Bolton) 
Limited, Sharples Vale Foundry, Astley 
Bridge, are to build a new factory on the 
industrial estate, Manchester Road. 

Bo’ness. Plans have been approved for the 
erection of a new factory in Bridgeness 
Road for S. Waldan & Sons Limited, 
32 Wakefield Street, Edinburgh. 





New Factories 





Bracknell. Extensions are to be made to 
the factory on the Western industrial estate 
for Extrudex Limited. 

Bristol. Machine Tools (Swansea) 
Limited, 72 Mansell Street are to erect a 
new factory onthe Brislington trading estate. 

Brighton. Plans have been approved for 
extensions to the factory in Lewes .Road 
for Allen West & Company Limited. 

Caernarvon. Ashburton Chemical Works 
Limited, Tenax Road, Trafford Park, are 
proceeding with plans for the erection of a 
new factory at Glynllifon Park. 

Croydon. Extensions are to be made to 
the factory in Gladstone Road, for the 
Farley Engineering Company Limited. 

The factory of R. K. Webster & Company, 
Purley Down Road is to be extended. 

Dartford. Extensions are to be made to 
Brooklands Works for the Baldwin 
Instrument Company Limited. 

Extensions estimated to cost £20,000 are 
to be made to the works of the Dartford 
Paper Mills Limited. 

Dundee. Extensions are to be made to the 
works of the Logan Mining Machinery 
Company Limited, Gray Street Works, 
Lochee. 

Eccles. Ward & Goldstone Limited, are 
to extend their Bentcliffe Works at Wood 
Street. 

Edmonton. A new assembly shop is to 
be built at Charlton Road for the Fleetway 
Manufacturing Company Limited. 

Harlow. ; C. French Limited, 
Epping New Road, Buckhurst Hill, are the 
contractors for the new factory to be built 
for Vandyke Engineering Company Limited, 
Edinburgh Way Industrial Site East. 

Hereford. Extensions are to be made to 
the works of Pacater Bros. Limited, 
engineers, Mortimer Road. 

Huntingdon. Plans have been approved 
for the erection of a new factory in Ermine 
Street for Silent Channel Company, 
38 Victoria Street, London SWI. 

Leamington Spa. Extensions are to be 
made to Pandex Works, Queensway 
trading estate for Ludwell & Company 
Limited. 

Leiston. T.V. Manufacturing Limited, 
have applied for land on which to erect a 
new factory. 

London. Huckle & Durkin, 30 Queen 
Anne Street, London W1, are the architects 
for extensions to the works in Chase Road, 
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London NW10, for United Phosphate & 
Malt Company Limited. 
A new factory is to be erected in Station 
Road, Edgware, for Basil Gordon Limited. 
Vardale Fencing Company Limited, 
72 Verney Road, London SE16, are to erect 
Boog factory at Varcoe Road, London 


Luton. The factory of the Luton Knitting 
Company Limited, Dunstable Road, is to 
be extended. 

Macclesfield. A new works and offices 
are to be erected at Hurdsfield industrial 
estate for Bramhall Engineering Company 
Limited, 211 Deansgate, Manchester 3. 

Manchester. Plans have been passed for 
the erection of a new factory in Lord Street 
for Ernest Hathaway & Company Limited, 
37 Derby Street. 

Milford Haven. A new factory is to be 
built at Lower Priory for Pipe & Wyne- 
Jones Limited, 10 West Bull Street, Cardiff. 

Mitcheldean, Glos. A new works and 
Offices are to be built for Rank Precision 
Industries Limited, 37 Mortimer Street, 
London W1. The contractors are John Laing 
& Son Limited, Mill Hill, London NW7. 

Norwich. Auto Wrappers (Norwich) 
Limited, Edward Street, are to erect a new 
factory in St. Augustines Street area. 

Oxford. The contractors for the new 
factory to be built at Eynsham for Cover- 
cote Limited, has been let to F. & D. M. 
Hewitt Limited, Cranleigh. 

Romford. White, Batley & Company 
Limited, production tool design etc., 
2 Laurie Square, propose to erect a new 
industrial building at Victoria Road. 

Rotherham. The Millmoor Works of 
Wm. Heaton & Company Limited, in 
Marbrough Street are to be extended. 

Sandwich. Pfizer Limited, 137 Sandgate 
Road, FolRestone are to erect new buildings 
at Ramsgate Road, Richborough. 

Sheffield. C. L. Marcroft Limited, 
Chemical Yard, Totley, is the architect for 
the new factory to be built for J. Townroe 
& Sons, Limited, Rockingham Street. 

Wakefield. Kay, Hartley & Waite, 
4 Crown Court, are the architects for 
extensions to the factory in Denby Dale 
Road for the Star Knitting Company 
Limited. 

Wallasey. Extensions are to be made to 
the works in Kelvin Road for Thermotank 
Limited. * 

Watford. R. Niel, 8 Hartsbourne Avenue, 
Bushey Heath, is the architect for the new 
factory to be built at Sydney Road for 
W. H. Humphreys & Son. 

Airdrie, Rochsolloch. Pye Scottish Tele- 
communications Limited, are.erecting a 
new factory here to manufacture tele- 
communication components and products. 
The factory extends to 40,000sq ft and 
is being built by Scottish Industrial Estates 
Limited. It is well advanced and is expected 
to be completed by June, 1958. 

Dundee. William Briggs & Sons Limited 
are adding to plant at their Camperdown 
Oil and Bitumen Refinery, mainly to 
provide standby facilities for increased 
production. They are also extending their 
head office in Dundee and have recently 
launched a scheme at Leicester for ex- 
tension of stores and offices to meet the 
needs there. 

East Kilbride, Lanarkshire. Mavor & 
Coulson Limited are to extend their 
electrical works here adding 25,000 sq ft 
of space to their existing plant. 

Sunbeam Electrics Limited of Nerston 
Industrial Estate, East Kilbride are planning 
a further extension to their plant. 





Classified Advertisements 


Advertisements are inserted at the rate of 2/9d. per line, and should be sent to 


$1 King Street West, Manchester S$. 





Machinery, Plant and Accessories 
For Sale 





Vy ILL PURCHASE. Good secondhand 
Plant, prices reasonable for quick 
sale, this is a genuine offer. Box c/o 
Paper. Replies to: Box TW 5. 
‘Mechanical World’, 31 King Street West, 
Manchester 3. 





" R SALE AND HIRE. FORK LIFT 

TRUCKS of every description including 
6000 Ib Coventry Climax Diesel, 1 ton 
Coventry Climax Diesel, 4000 lb. Convey- 
ancer Electric, 4000 lb. Stacatruc and 
10 cwt. Wrigley Electric, etc. B.G. Plant 
(Sales Agency) Limited, Watlington, Oxon. 
Watlington 44. 





EW fin. GUILLOTINE for sale. EX 

STOCK. Motorised Overcrank type, 
cutting width 8ft 42in. Auto hold-down 
and all necessary gauges. Depth of gap 
in open ends 99 in. Weight 1723 tons. 
Photo etc., from F. J. Edwards Limited, 
359 Euston Road, London NWI, EUSton 
4681, or 41 Water Street, Birmingham 3, 
CENtral 7606-8. 





6) ft x 4in. BENNIE FOLDING 

“MACHINE for sale. Motor driven 
Swing Beam Universal Folding, Rounding 
and Box Forming Type. Maximum lift of 
top beam 184 in. Adjustment to bed and 
folding beam 8 in. Smallest trunk formed 
over bed 18in. X 18in. Largest tube 
formed 16in. diameter. Gearbox drive 
with lever control to reversing friction 
clutches, operating all beams. Safety 
slipping clutch between gearbox and main 
drive shaft. Weight about 14 tons. Full 
details, illustration, etc., from F. J. 
Edwards Limited, 359 Euston Road, 
London NW1, EUSton 4681, or 41 Water 
Street, Birmingham 3, CENtral 7606. 





e)—As New All Steel Press Brakes for 
“sale. Capacity 8ft x in. Between 
frames 69 in. Stroke 3in. Die space 83 in. 
Completely motorised 400/3/50. Weight 
about 93 tons. F. J. Edwards Limited, 
359 Euston Road, London NW1. EUSton 
4681, or 41 Water Street, Birmingham 3, 
CENtral 7606. 





é¢ FQYRIGIDAIRE"” Low Temperature 
Refrigerators. 49in.w xX 28in.d 
< 34in.h ext. Ex Large National User, 
suitable A.C. or D.C. Deep Freezing, 
Storage of Ice Cream, Frozen Foods, etc. 
Price £40.0.0 each. Domestic Refrigerators, 
Service Cabinets and Cold Rooms also 
available. A.R.C. 134 Great Portland 
Street, London Wl. MUSeum 4480. 





JUMPS ffor all _ purposes. R L. 
Christiansen Limited, Wordesley, 
Stourbridge. Brierley Hill 7584. 





Patents for Sale or License 





‘4 E proprietors of Patent No. 613055 

for ‘‘Improvements in or relating to 
Methods of Infolding and Machines 
therefor’, desire to secure commercial 
exploitation by Licence or otherwise in 
the United Kingdom. Replies to Haseltine 
Lake & Company, 28 Southampton Build- 
ings Chancery Lane, London WC2. 





r E proprietor of British Patent No. 

6414394, entitled ‘‘Clamping Band”’, 
offers same for license or otherwise to 
ensure practical working in Great Britain. 
Inquiries to Singer, Stern & Carlberg, 
14 East Jackson Boulevard, Chicago 4, 
Illinois, U.S.A. , 





‘WWE proprietor of British Patent No. 

657949, entitled “Flareless Tube 
Coupling’, offers same for license or 
otherwise to ensure practical working in 
Great Britain. Inquiries to Singer, Stern 
& Carlberg, 14 East Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. 





E proprietor of British Patents Nos. 

663616 and 663708, entitled ‘“‘Tanks and 
the Like for Spraying Liquids Under 
Gaseous Pressure’ and ‘“‘A Closure for 
Sprayer Tanks and the Like’’, respectively, 
offers same for license or otherwise to 
ensure practicai working in Great Britain. 
Inquiries to Singer, Stern & Carlberg, 
14 East Jackson Boulevard, Chicago 4, 
Illinois, U.S.A. 





E proprietors of Patent No. 664265 for 
“Machine Tool of the Screw Machine 
Type’, desire to secure commercial 
exploitation by license or otherwise in 
the United Kingdom. Replies to Haseltine 
Lake & Company, 28 Southampton Build- 
ings, Chancery Lane, London WC2. 





E proprietor of British Patent No. 

682213, entitled “Forming Roll 
Machine’’, offers same for license or 
otherwise to ensure practical working in 
Great Britain. Inquiries to Singer, Stern 
& Carlberg, 14 East Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. 





E proprietor of British Patent No. 
~*- 683050, entitled ‘‘Hand Operated Liquid 
Sprayers’’, offers same for license or other- 
wise to ensure practical working in Great 
Britain. Inquiries to Singer, Stern & 
Carlberg, 14 East Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. 





E proprietor of British Patent No. 
- 698498, entitled ‘‘Centrifugally Con- 
trolled Variable Ratio Pulleys’’, offers 
same for license or otherwise to ensure 
practical working in Great’ Britain. 
Inquiries to Singer, Stern & Carlberg, 
14 East Jackson Boulevard, Chicago 4, 
Illinois, U.S.A. 





E proprietor of British Patents Nos. 
700848 and 719001, entitled ‘‘Automatic 
Sealing Gate Valve’’ and ‘‘Smooth Opening 
Automatic Lubricated Gate Valve” 
respectively, offers same for license or 
otherwise to ensure practical working in 
Great Britain. Inquiries to Singer, Stern 
& Carlberg, 14 East Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. 





E proprietor of British Patent No 

718324, entitled ‘‘Improvements in 
lubricated gate valves'’, offers same for 
license or otherwise to ensure practical 
working in Great Britain. Inquiries to 
Singer, Stern & Carlberg, 14 East Jackson 
Boulevard, Chicago 4, Illinois, U.S.A. 
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